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@ An increasing number of canners, bakers, meat packers and other food processors now specify 
Sterling Purified Salt in all their operations. Always more than 99.9% pure sodium chloride (less than 
30 ppm calcium and magnesium, less than 0.2 ppm trace metals), this remarkable product also offers the 
distinct advantages of a granulated salt. It is uniform in crystal size—won't “break up” in handling. It 
has a constant volume for any given weight—can be measured with precision. And Sterling Purified Salt 
dissolves instantly and completely in every salting operation—thus insuring uniform flavor, color and 
texture in food. We urge you to test Sterling Purified Salt and compare the results with the salt you are 
using. You can arrange a test by contacting International’s local representative or the nearest district 
office: Boston, Buffalo, Charlotte, Chicago, Cincinnati, Detroit, Newark, New Orleans, New York, Phila., 
Pittsburgh, St. Louis. Or write direct to Internationa! Salt Company, Clarks Summit, Pa. 


~s 
“A STEP AHEAD IN SALT TECHNOLOGY” 


SALT COMPANY 


: 
= al ° 
| 
| 
| 
; 


\ 
\\ 
\ \ 


.. NESTLE 


Candy Lovers 


Best Friend 


Makers of fine candies know that good 


taste tells. Quality chocolate leads to repeat 


sales — and Nestlé’s unvarying quality 


has helped build the reputation of leading 


NEST 


PETER’S RUNKEL’S 


manufacturers over the years. 


THE NESTLE COMPANY, INC. 


WHITE PLAINS, N.Y. 
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PASTEURIZATION 


FRACTIONAL STERILIZATION 


PRESSURE STEAM STERILIZATION 


with AMERICAN 
Square Cabinet 

LABORATORY Sterilizers 
featuring \sothermal Control 


@ The diverse sterilization needs of the modern 
technical laboratory are fully and economically met 
by the versatility of American Sterilizer Pressure 
Steam Laboratory Sterilizers. 


Accurate, low-temperature processing of heat- 
sensitive or heat-coagulable media and fluids is 
readily performed by Amsco’s exclusive Isothermal 
Control which maintains pre-selected chamber 
temperatures well within the critical tolerance. 


The fully automatic Cyclomatic Control assures 
positive standardization of techniques with a 
minimum of time and attention from the operator. 


Up to 100°) greater usable capacity is provided 
by the square chamber which permits more efficient 
loading. Installation and maintenance are simpler 
and less costly because of the stainless steel cabinet. 


For steam or electric heat. Chamber sizes 
16’’x 16’’x 24” or 20’’x 20’’x 36”. 


FREE 
AMERICAN Write for Amsco’s new 
16-page brochure SC-318R 
STE R ] LI v4 E R illustrating a complete variety 


of standard and special purpose 
sterilizers for pressure steam 
or ethylene oxide gas. 


ERIE*PENNSYLVANIA 


World's largest designer and 
manufacturer of Hospital and 
Laboratory Sterilizers, Surgical 
Tables, Lights and Biological 
Research Equipment 
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Dr. George F. Stewart to Become Executive Editor 
of IFT Journals, on January 1, 1961 


Ox JANUARY 1, 1961, in accordance 
with decisions made by the Council at its May 1960 
meeting, Dr. George F. Stewart will become Executive 
Editor of the IFT journals. Dr. Stewart, Chairman 
of the Department of Food Science and Technology, 


P Christie Award, given for 
outstanding poultry prod- 
ucts technology research, 
and a Fulbright Fellow- 
ship (Australia 

Dr. Stewart spent the 


University of California, Davis, brings to his new post j 
B first five years of his pro- 


credentials in three fields—science, education, and 
editorial work. As co-editor with Dr. Emil Mrak of 
the distinguished series ADVANCES IN FOOD RE- 
SEARCH he has come into close contact with the 


fessional career in indus- 
try Ocoma Foods, Ine., 
Omaha) but since 1938 he 
major work being done in food research, the people has been engaged in uni- 
involved, and the problems of greatest concern. - versity teaching, research, 
and administrative work— 
first at lowa State Univer- 
ms sity (1938-1951) and then 


Dr. Stewart’s professional activities include many 
years of participation in the work of the Institute 
of Food Technologists, of which he Sa charter mem- 


ber, and in that of other organizations in the food Dr. George F. Stewart at the University of Cali- 
field. Among these are the Poultry Science Associ- fornia, Davis. 
ation and the American Dairy Science Association. A more detailed announcement concerning the 
He has also contributed to the work of the American change in the editorship will be published in the 
Public Health Association and the American Associ- January issue of Foop TecHNoLOGy. The purpose of 
ation for the Advancement of Science. the present brief item is to extend weleome to the 
Dr. Stewart received his B.S. (Chemistry) from the new editor, Dr. Stewart, his able assistant, Mrs. 
University of Chicago and his Ph.D. (Biochemistry ) Stewart—and to notify authors that the new ad- 
from Cornell University. Among numerous honors dress of the Editorial Office is P. O. Box 164, Davis, 
bestowed upon him mention should be made of the California. 


Call for Nominations—Food Technology Achievement Award 


The IFT Food Technology Achievement Award is given annually to recognize and honor an outstanding food 
process and/or product, which represents a significant advance in the application of Food Technology to food 
production, and which has been successfully applied in actual commercial operation for at least six months but 
not over four (4) years prior to the date of calling for nominations. Insofar as possible, this Award shall be 
personalized by public recognition of the individuals(s) responsible for the achievement. 

The Award will include the following: to the Company or Institution, a bronze Plaque. To the indi- 
vidual(s) judged to have made major contributions to the achievement, either through basie research or develop- 
ment, public recognition at the time of the presentation of the Award, and an engrossed Plaque. 

Nominations for this Award may be made by any member of the Institute of Food Technologists. Each 
member of the Institute is urged to give serious consideration to the nomination of a product or process, not 
necessarily one in which your company is concerned. Each nomination must be in letter form and inelude the 
following : 

A. Name of Company or Institution. 

B. Name of Product and/or Process. 

C. Description of Product or Process 

D. Statement of reason for considering this a meritorious achievement. 

E. Statement listing individuals chiefly responsible for the achievement 
and their individual contributions. 

F’, Statement indicating the time and extent of commercial utilization. 


NOMINATIONS MUST NOT EXCEED THREE, SINGLE-SPACED, TYPEWRITTEN PAGES. 
Nominations should be sent, postmarked no later than December Ist, to: 
INSTITUTE OF Foop TECHNOLOGISTS 
176 W. Adams Street 
Chicago 3, Illinois 
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of things we can do 
to make it easier 
for you to put 
Myvax® Vitamin A 
into margarine 


and other foods. 


DisTILLATION PRODUCTS INDUSTRIES 


is a division of 


EastMAN KODAK COMPANY 


Can we do some thinking for you? 
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CALL FOR NOMINATIONS 


The Babcock-Hart Award 


Any member of the Institute of Food Technologists 
may submit a nomination for the 1961 Babeock-Hart 
Award between now and the January 1, 1961 dead 
line. 

Nominations must be made on the prescribed nomi- 
nation form which may be obtained from the Execu- 
tive Secretary, in order to be considered. 

Donor of the $1,000.00 and engrossed plaque ac 
companying the Award is the Nutrition Foundation. 
Purpose of the Award is: ‘‘To honor a person who 
has distinguished himself or herself by contributions 
to Food Technology which have resulted in improved 
public health through some aspect of nutrition or 
more nutritious food.’’ 

A nominee, to be eligible, must have made a tech 
nological development, or a_ scientific contribution 
leading directly to a technological development, which 
favorably affects the nutritional well-being of the 
publie. Contributions in clinical nutrition and funda- 
mental scientific studies in nutrition cannot be con- 
sidered as qualifying according to conditions estab- 
lished by the Donor. 


The Nicholas Appert Award 


Any member of the Institute of Food Technologists 
may submit a nomination for the 1961 Nicholas 
Appert Award between now and the January 1, 
1961 deadline. 

Nominations must be made on the prescribed 
nomination form which may be obtained from the 
Executive Secretary, in order to be considered. 

Donor of the $1,000.00 honorarium accompanying 
the Award is the Institute of Food Technologists. 
The Award, originated by the Chicago Section, also 
includes a Bronze Medal which is donated by that 
Section. Purpose of the Award is: ‘‘To honor a 
person for pre-eminence in and contributions to the 
field of Food Technology.”’ 

Qualifying criterion for a nominee includes merely 
the fact that the nominator consider the individual 
so pre-eminent in the field of Food Technology that 
he or she should be acclaimed for contributions there 
to. This precludes consideration of personality or 
other characteristies outside the field of contribu 
tions to Food Technology, as these factors may not 
be considered by the Awards Jury in making the 
selection. 
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When not to use our emulsifier 


The nice, stiff pudding at the left does mot contain any 
of our Myverol® Distilled Monoglycerides. The starch amy- 
lose molecules set free during cooking have congregated 
into a jelly-like matrix that gives the pudding its texture. 
If this is the way you like a pudding to be, don’t put 
Myverol into it. 

The syrupy, runny pudding at the right does contain 
only 0.4% of Myverol Distilled Monoglycerides, Type 18-00. 
Notice the effect on texture.* Free dissolved amylose has 
gone into hiding, complexed so securely by high-purity 
monoglycerides that even the familiar blue-color test can 
scarcely find it. 


*Curiously enough, just the 


This might give someone an idea for engineering the 
texture of a starch-based sauce, fountain syrup, or gravy. 
You can control it—more emulsifier, less viscosity. 

These emulsifiers are safe. We prepare them by glycer- 
olysis of vegetable and animal food fats. You can use 
them without worrying about the Food Additives 
Amendment. For samples, information, and prices, write 
Distillation Products Industries, Rochester 3, N. Y. 
Sales offices: New York and Chicago « W. M. Gillies, 
Inc., West Coast * Charles Albert Smith Limited, Mont- 


.-real and Toronto. 


olate sauce. More monoglycerides 


distillers of monoglycerides Also . .. vitamin A in bulk 


made from natural fats and oils 


for foods and pharmaceuticals 


Distillation Products Industries is o division of Eastman Kodak Company 
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IN THIS ISSUE- 


Evaluation of methods Frying life of fat 


of care 


The effect of method of care on the frying life of fat. M. 
Elizabeth Rust and Dorothy L. Harrison. 


The effect of 4 methods of care on the frying lite of a 
hydrogenated vegetable fat processed for food service deep 
fat drying was investigated. The methods were: |—filtered. 
stored in a covered metal container at 2° to 5° C, and 20% 
(of original weight) fresh fat added each 8-hr frying 
period; II—filtered, stored in a cleaned fryer at 20 to 
25° C, and 209% fresh fat added each frying period; ITI 

filtered, stored in a cleaned fryer at 20 to 25° C and fresh 
fat added to replace that lost during each 8-hr frying 
period; [V—skimmed, stored in fryer at 20 to 25° C, and 
fresh fat added to replace that lost at each frying period. 
Frying life of the fat was determined by palatability scores 
for French fried potatoes. Fat eared for by Methods I and 
II had a frying life of more than twice that of fat cared for 


PROCTOR 
Continuous 
Dehydrators 


... deliver a uniformly high quality product 
... are designed to fit your process 
require less maintenance 


Write us—let us prove we can help you 
with your drying problem. 


TYPICAL FOOD PRODUCTS 
using Proctor's Continuous Conveyor Dryers : 


gelatin, vegetables, starch, fruits, coconut, 
cocoa beans, cereals, animal foods. 


PROCTOR & SCHWARTZ, INC. 
Philadelphia 20, Pa. 
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TECHNICAL ARTICLES IN BRIEF 


by Methods IIIT and TV. Methods I and II also required 
approximately twice as much fat as Methods IIT and IV to 
fry 100 ¢ of potatoes, which would affect the cost of a 
serving of French fried potatoes. The cost of a 100% fat 
turnover that would be required more than twice as often 
for Methods III and IV than for Methods I and IT should 
be considered. Filtermg and refrigerating the fat and 
cleaning the fryer between frying periods also prolonged 
the frying life of the fat. (See page 605). 


Antibiotic Preservation of poultry 
The effectiveness of Acronize chlortetracycline in poultry 
preservation following long term commercial use. \. 
Abbey, A. R. Kohler, and P. F. Hopper. 


Aecronize remained effective (75° average shelf-life exten 
sion) in the retardation of poultry spoilage after 5 years 
of continued commercial use, Acronized poultry held under 
ice demonstrated an inerease (48° average) in shelf-life 
over control poultry. When poultry was stored in poly 
ethylene bags, an increase (77% average) in shelf-life over 
the control is noted. The indications are that an increase 


of insensitive microorganisms in a developing spoilage 


population on Aecronized poultry is most likely caused by 
“selection” rather than “development.” (See page 609). 


Effect of number of 
judqments 


Flavor cvaluation 


The effect of number of judgments in a test on flavor 
evaluations for preference. Lois A. Sather and Lyle ID 
Calvin. 


Four produects—canned peaches, hamburger, tomato juice, 
and green beans—were scored for preference by a panel of 
175 to 191 untrained flavor judges. The 20 samples of each 
product were assigned to four trays and judged in one 
continuous test period. The order of presentation to the 
judges was assigned so as to have each tray tested in each 
possible order an equal number of times. It was assumed 
that the preference differences for the samples on a tray 
were flavor differences. Results on tomato juice indicated 
the judges had a lower ability to deteet differences among 
samples on the first tray than when the same samples were 
served on succeeding trays. On the other three products 
tested, (green beans, hamburger, and peaches), tray order 
did not significantly affect the ability of the judges to 
diseriminate between samples. This indicates that for mild 
produets, such as ineluded in this test, up to 20 samples 
may be ineluded in one test period with no decrease in the 
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Add the vital 
ROTEIN 
to your 
Infant and 


Dietary Foods 


SHEFTENE concentrated high-quality milk pro- 
tein supplements qualify in every respect as excel- 
lent nutritional supplements for infant, special 
dietary and geriatric foods. They are especially 
rich in lysine and tryptophane, are highly digesti- 


ble and are virtually tasteless and odorless. 


SHEFTENE CALCIUM CASEINATE is a water 
dispersible powder, low in sodium, with a protein 


content of 90%. 


SHEFTENE SODIUM CASEINATE, besides 
being an ideal nutritive supplement, serves as an 
effective functional agent for a wide variety of food 


products. 


Use either or both to increase the nutritive value 
and appeal of your product line. Samples and tech- 


nical data available on request. Write Dept. F'T.1260. 


HEPFIELD CHEMICAL 
Norwich, N.Y. 
A DIVISION OF NATIONAL DAIRY PRODUCTS CORPORATION 


Western U.S. distribution through 


Van Waters & Rogers, Inc. 
Braun-Knecht-Heimann Co. 
Braun Chemical Company 


10 


Seattle, Spokane, Portland. Dallas, Houston 
San Francisco, Salt Lake City, Denver 
Los Angeles, San Diego, Phoenix, Albuquerque, E! Paso 
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judges’ ability to discriminate flavor preferences among 


samples. (See page 613). 


Apple d to English 


walnuts 


Dehydration method 


Studies on English (Persian) walnuts, Juglans regia. II. 
Dehydration of kernels with the belt-trough dryer. Louis 
B. Rockland, E. Lowe, D. M. Swarthout and R. A. Johnson. 


Dehydration rates have been estimated for high-moisture 
walnut kernels in a laboratory model belt-trough dryer at 


temperatures ranging from 160° to 255° F. Kernel mois 


tures were reduced to the optimum moisture range (3.5 

0.3%) from 15 to 20° within 65 minutes during single 
stage drying at 190° F and within 50 minutes during 
two-stage drying for about equal periods at 180° and 
210° F, respectively. Under these conditions no significant 
off-flavors developed during dehydration. However, exces 
sive drying to 3.2% moisture or lower produced a slightly 
toasted flavor and more rapid deterioration, especially at 
the higher dehydration temperatures. At an air inlet 
temperature of 255° F kernels developed a distinct toasted 
flavor within 15 minutes although the kernel moisture level 
was above 5%. These investigations eorroborate Batchelor 
and Christie’s observations that the critieal temperature for 
walnuts decreases with increasing moisture content. Thess 
investigators also observed significant flavor changes or 
accelerated rancidity development for in-shell walnuts afte: 
bin-drying for 24 to 48 hours at 120° F and higher. How 
ever, the present authors have observed no initial impair 
ment of kernel quality at drying temperatures as high as 
210° F and kernel temperatures up to 145° F after the 
short drying periods required by the belt-trough dryer. 
Kernels dried on the belt-trough dryer developed a shght 
polish although kernel abrasion appeared to be minimized. 
Improved kernel appearance may have been due in part to 
removal of loose oil-soaked pellicle, chaff and fines which 
were removed by updraft in the warm air stream pene 
trating the kernel bed. No significant loss of fines or 
clogging of the screen belt was observed. (See page 615). 


Maturity determination Size of sample 


Size of sample for maturity determination of canning 
corn. H. B. Cannon, E. A. Asselbergs, and W. P. Mohr. 


This study represents an attempt to devise suitable sam 
pling procedures for determining the mean moisture 
content of a field of corn using the Steinlite method of 
determination. Two factors influencing variability within 
the field have been estimated and have shown that positior 
in the field was considerably more important than ear to 
ear variation (ineluding determination to determination 
variability, ete.). Using these estimates the accuracy, ex 
pressed as confidence limits, for a number of different 
schemes has been presented. The investigation has shown 
that very inaccurate estimates of the mean moisture content 
of a field of corn may result when an estimate is based upon 
too few samples. Increasing the number of positions in the 
field at which ears are harvested appears to be much more 
efficient in improving accuracy than increasing the number 
of ears at any one position. While it is recognized that 
these results apply to these specific data, the main con 
siderations may be useful in deciding upon a sampling 
scheme under all ordinary conditions. (See page 619). 
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Flavorful, quality, eye-appealing foods... 


INDUSTRIAL DIVISION 


naturally superior...when made with... CORN 


sugars, starches and syrups from PRODUC AY 


COMPANY 


WRITE OR PHONE Corn Products for expert technical assistance... 
helpful data on these fine products for the Food Industry 
CERELOSE® dextrose sugar - REX*® and GLOBE” corn syrups - BUFFALO® - HUDSON RIVER® and SNOWFLAKE™®: starches. 


——, CORN PRODUCTS COMPANY inoustTRIAL DiviISION + 10 East 56 Street, New York 22,N.Y. 
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Radiation preservation Cured ham 


Radiation resistance of the natural bacterial flora of cured 
ham. W. L. Brown, C. Vinton, and C. E. Gross. 

Three separate experiments were conducted to study the 
radiation resistance of the natural bacterial flora of canned 
ham. Most strains were extremely sensitive to irradiation 
and were destroyed at low levels. Two strains of coeci were 
able to survive high levels of radiation but were not studied 
extensively since in commercial processing they would be 
destroyed with low levels of heat. Small numbers of spores 
were able to survive high levels of radiation in cans of cured 
ham. These spores were identified as the S-2 strain of PA 
3679. If curing salts (salt, sugar, nitrate and nitrite) were 
present in normal amounts the ground ham did not spoil in 
the cans given at least 0.5 megarad irradiation when incu- 
bated at 26°C and 30° C for a period of two months. The 
spores were able to grow and produce spoilage through a 
radiation level of one megarad, provided no curing salts 
were present in the meat. Counts after incubation indi- 
cated that the cells were increasing in numbers in cans of 
meat containing no curing salts. No marked differences 
were found in destruction of bacteria between a gamma 
souree and electron beam source of irradiation. (See page 
622). 


Effect on growth of 


Anthocyanins 
microorganisms 


Anthocyanins. II. Action of anthocyanin pigments and 
related compounds on the growth of certain micro- 
organisms. John J. Powers, Dardjo Somaatmadja, Dan E. 
Pratt, and Mostafa K. Hamdy. 


Pelargonidin-3-monoglucoside and delphinidin-3-monoglu- 
coside inhibited the growth of EF. coli. Malvidin-3-5- 
diglucoside stimulated growth at some stages, inhibited it 
at others. Delphinidin and malvidin stimulated growth. 
The compounds, 5-desoxy-3’-methoxy-apigeninidin-chloride- 
4’-methyl-ether, apigeninidin-chloride, 5-desoxy-apigenini- 
din-chloride-4’-methyl-ether, and pelargonidin-3-monogluco- 
side, each inhibited growth of S. aureus. Delphinidin-3- 
monoglucoside, malvidin 3,5-diglucoside, malvidin-3-mono- 
glucoside, and delphinidin accelerated multiplication, evi- 
denced by increased growth around the sensitivity discs. 
L. casei generally was stimulated by malvidin-3-5-digluco- 
side and malvidin. At a concentration of 10 mg pigment 
per dise, malvidin-3,5-diglueoside inhibited growth; pelar- 
gonidin-3-monoglucoside likewise was inhibitory. Heating 
of synthetic compounds resulted in loss of activity in some 
eases and in gaining activity in cases where the non-heated 
compound had been without activity. The Ry values of the 
compounds and the infrared spectra of some of the com- 
pounds were determined. Liberation of phloroglucinol in 
acid solution during the heating of the synthetie compounds 
was demonstrated by paper chromatographic analysis. (See 
page 626). 


Sporicidal effect of chlorine B. coagulans 


Effect of chlorine on spores of Bacillus coagulans. T. R. 
LaBree, M. L. Fields, and N. W. Desrosier. 


The sporicidal effect of chlorine on the spores of Bacillus 
coagulans was influenced by pH, temperature, and chlorine 
concentration. By increasing the temperature to 60° C 
(140° F), the sporicidal effect was in the range of practical 
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use in a cannery. The amouxt of chlorine lost, when 60° C 
was used, was considered insignificant. The sporicidal 
effect was also increased to a practical point when the 
chlorine content was increased to 20 ppm. (See page 632). 


Ripeness level of Effect on canned juice 


tomatoes 


Effect of ripeness level on consistency of canned tomato 
juice. B. S. Luh, Fidel Villarreal, 8. J. Leonard, and 
M. Yamaguchi. 


Tomato juices were canned during the early, middle, and 
late seasons at four different stages of ripeness as judged 
by skin color and the Agtron E colorimeter. The effect of 
ripeness level on pectin, cellulose, and consistency of canned 
juices was investigated. Total pectin deereased with ripen- 
ing. Protopectin decreased in proportion to an increase in 
water-soluble pectin, indicating solubilization of proto- 
pectin as the fruit matured. Pear-shaped tomato varieties 
contained higher pectin than round-shaped varieties. The 
varietal characteristics of resistance to Fusarium and Ver- 
ticillium wilt appeared to be independent of pectin content. 
The Brookfield viscometer and the pipette were used to 
determine consistency. Juices made from firm-ripe tomatoes 
were thicker in consistency than those made from canning- 
ripe or soft-ripe tomatoes. Consistency was lowered when 
the pulp was depectinized with versene and then recombined 
with the serum. This indicates that pectic substance in the 
tomato pulp is an important contributor to juice con- 
sistency. Various factors influencing tomato juice con- 
sistency are discussed. (See page 635). 


Frozen sliced 


Causes of breakdown 
strawberries 


Factors contributing to the breakdown of frozen sliced 
strawberries. William A. Sistrunk, Robert F. Cain, Ed- 
ward K. Vaughan, and Harry B. Lagerstedt. 


A study was made to assess the importance of variety, date 
of harvest, mold inhibitor spray, holding time and tem- 
perature after harvest, rate of freezing, method of slicing, 
and length of time of mixing fruit and sugar in relation to 
the breakdown in character of frozen sliced strawberries. 
The four varieties—Northwest, Marshall, Siletz and Puget 
Beauty—were found to react differently to freezing although 
fresh fruit quality was maximal. Percentages of mushy 
slices in the frozen product were lower in the Northwest 
variety. Also, shear-press measurements of firmness were 
higher than in the other varieties. Wherever harvest was 
involved, there was an increase in the per cent of mushy 
slices and water-soluble pectin content in the frozen product 
that was prepared from fruit harvested beyond mid-season. 
Furthermore, there was a decrease in the viscosity of syrup 
and shear-press measurements of firmness of the thawed 
frozen product. Maturity probably had a great deal to do 
with the effect of date of harvest. An increase in mixing 
time beyond the time necessary to dissolve the sugar signifi- 
cantly inereased the per cent of mushy slices and syrup 
viscosity of the thawed frozen slices of Siletz variety. 
Shear-press measurement of firmness was decreased. In the 
Siletz variety, there was a steady increase in the per cent 
of mushy slices when fresh fruit was held either at 34° F, 
or at room temperature prior to processing. Syrup viscosity 
decreased during holding up to 24 hours. (See page 640). 
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Polygalacturonase and 
softening of brined cherries 


Enzymology 


Inhibition of polygalacturonase in brined cherries. H. Y. 
Yang, W. F. Steele, and D. J. Graham. 


Polygralacturonase has been found to be responsible for 
the severe softening of brined cherries by the degrading of 
pectin in the cherries. The enzyme is inactive at the pH of 
1.6 or lower. By using calcium chloride instead of ealeium 
hydroxide as the firming agent in SO, brine, such a low pH 
can be obtained. Nevertheless, at this low pH cherries tend 
to crack and their skin is injured easily. Calcium chloride 
brine also produces cherries with an undesirable, tough 
texture and low crispness. This is considered by many 
maraschino processors to be objectionable. For these rea- 
sons, calcium hydroxide is preferred as a firming agent in 
the cherry brine. The pH of a calcium hydroxide brine is 
about 2.1 and increases to about 3.0 when cherries are 
added, At this pH range, polygalacturonase remains active. 
The enazyme, however, can be inactivated by the addition of 
0.01-0.025% of commercial alkyl aryl sulfonate to the 
brine. Five commercial preparations tested were found to 
be equally effective as inhibitors of polygalacturonase in 
SO. Ca (OH). brine. By use of radioactive isotope tracer 
techniques, 0.6 ppm of residual alkyl! aryl sulfonate was 
found to remain in the leached cherries when 0.01% of a 
commercial preparation of alkyl aryl sulfonate was added 
to the original brine. No undesirable effects were observed 
by the authors on maraschino cherries made from brined 
cherries treated with as much as 0.1% of commercial alkyl 
aryl sulfonate. It is concluded that polygalacturonase can 
be inhibited by a cherry brine with the following formula 
tion: 1.259 sulfur dioxide, 0.7% calcium hydroxide, and 
0.02% commercial 40° -active alkyl aryl sulfonate. (See 


page 644). 


Packaging effect Ripening of mature 


green tomatoes 


Effect of packaging films and storage temperatures on the 
ripening of mature green tomatoes. John C. Ayres and 
Lineoln C. Peirce 


Tomatoes stored at 5° C did not ripen normally; apparently 
this temperature was subminimal and predisposed the fruit 
to decay. At other temperatures, rate of ripening pro 
ceeded in the following order: ambient room >25 20 
>15° >10° C. Tomatoes kept for as long as 24% months at 
LO° C and for 2 months at 15° C. The fruits spoiled in less 
than 14% months at 20° C and in a few days at 25° C or at 
ambient temperature. Use of shear press values appears 
to be of value in assessing stage of maturity (ripeness). 
Judging panels considered trays of tomatoes overwrapped 
with cellulose acetate (CA) attractive when compared with 
unwrapped tomatoes or with fruits packaged with poly- 
styrene (Q641.4), polyethylene, PHD cellophane, Pliofilm, 
or polyvinylehloride (Saran) and Cryovae. CA had good 


transparency, adequate mechanical strength, and sufficient 
permeability to gases and water vapor transmission. How 
ever, this film permitted greatest loss in weight of the 
product. There was some fogging in all of the other films; 
this defect wa: most obvious in trays overwrapped with the 
more impermeavsle types of packaging films. Not only did 
fruits rot more quickly in polyethylene, Pliofilm, Saran and 
Cryovac, but in addition, the tomatoes had less desirable 
taste. Weight losses were minimal in trays wrapped in 
Pliofilm, Saran and Cryovae but the fruit decayed and the 
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trays became water-logged. Tomatoes did not ripen or 
color normally when packaged with polyethylene. (See 
page 648). 


Evaluation Dehydrated flavoring materials 


Instant bread mix: Studies on the dehydration of flavor- 
ing materials. ©. ©. Chichester, Naney Sharrah, and 
Marion Simone. 


Freeze, spray, and drum drying techniques were successful 
in producing dried bread-flavoring materials from cell-free 
liquid broths. Breads made with these mixtures were ranked 
slightly different in bread flavor intensity and no different 
in preference by a laboratory panel. These dried materials 
maintained sufficient storage stability, from the standpoint 
of observed appearance, color retention and moisture pick- 
up over a period of 2 months. (See page 653). 


New product Instant bread mix 


Instant bread mix: consumer evaluation of prepared bread. 
Marion Simone, Nancy Sharrah, and C. O. Chichester. 


Instant breads, made with freeze dried, spray dried, drum 
dried, or liquid flavoring preparations, were evaluated by a 
laboratory and consumer panel. Comparative ratings of 
bread flavor and preference by the laboratory panel re- 
sulted in the following rank order of the samples: liquid, 
freeze dried, spray dried, and drum dried. The rank order 
of general likeness reaction by the consumer panel was 
liquid, drum dried, spray dried, and freeze dried. No signifi- 
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cant differences were indicated by either panel among the 
three dried flavor preparations. An over-all consumer 
rating of the instant breads was 4.65 (between like slightly 
and neither like nor dislike on a 7-level structured scale). 
There were significant age and sex effects on ratings of the 
instant bread by the consumer population tested. The 
younger and older groups and females, rated all samples 
higher than the middle age groups and males. Bread-eating 
habits had an apparent effect on the consumer's degree of 
liking of the instant bread. The significant differences in 
loaf volume among the 4 samples were closely related to 
the laboratory panel’s comparative ratings of flavor in- 
tensity and preference and to the consumer panel’s re 
sponse to textural quality. (See page 657). 


Modification of consistency Dairy products 


Consistency modification of dairy products. A. R. 
Handleman. 


Phosphates and citrates are used to modify and control the 
consistencies of milk-based products such as process cheese, 
instant pudding, and evaporated milk. It was found that 
dicarboxylie acids such as adipic affect the consistencies of 
milk protein dispersions. In systems where condensed 
phosphates have produced gels, adipie acid has reduced 
viseosity by as much as eightfold. Results of this study 
suggest interesting possibilities in controlling consistencies 
of cheese products, cocktail dips, evaporated milk, dairy 
based sauces, ete. Sinee the data were obtained with milk 
solids, it is probable that some such products could be 
marketed in the dry form. (See page 662). 


Statistical technique Applied to 


palatability data 


A note on the application of orthogonal polynomials to 
data on palatability when the levels of a treatment are 
unequally spaced. Jacob N. Kisen. 


Orthogonal polynomials were used to evaluate panel scores 
for flavor of fresh broccoli cooked by boiling for four un 
equally spaced times: 5, 10, 15, 25 minutes. 
equation, 1.04 356X 
estimating flavor score from cooking time. This equation 


A quadratic 


was caleulated for 


was formed by adding several terms to the linear equation. 
The example demonstrates that, even when the treatment 
levels (X) are unequally spaced, the goodness of fit of the 
linear, quadratie and eubie regression eurves can be inde 
pendently and suecessively tested for significance. (See 
page 663). 


REGIONAL NEWS 


JOINT MEETING, CHICAGO 
AND INDIANA 


Just about everything went right on the occasion of 
the joint meeting of the Chieago-Indiana Sections. 
Purdue won the football game. The barbecued chicken 
left absolutely no room for eriticism. The rapid sur- 
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vey of the status of food technology at Purdue, a pre- 
luncheon right 
amount of information on the aims and philosophy, 
effective. The 
Hartsell stimulated everyone with the urge to go back 


program designed to give just the 


was highly ‘‘leeture’’ by Professor 


to school. 


General Foods Award to Hartung 


Theodore E. poultryman at 
Colorado State University, was presented the General 


Hartung, extension 


Theodore E. Hartung 
Scholarship Award from George Marshall. 


(right) receiving General Foods 


Foods Scholarship Award at this joint meeting of the 
Chicago and Indiana Section of the Institute of Food 
Technologists. The presentation was made on behalf 
of General Foods and the Institute by George Marshall 
of the Jello Divisie 

The greatly coveted award consists of a fellowship 
carrying a total stipend of $4000 per annum for 
Hartung to pursue graduate work toward his Ph.D. 
degree in any area of food technology at the institu- 
tion of his choice. 
the Graduate 
majoring in poultry 
gy under Dr. W. J. Stadelman, 
professor of poultry science. He is on sabbatical leave 
from the poultry department of Colorado State where 


Hartung is currently registered in 
School of Purdue University 


products technolk 


for the past seven vears he has ably served the indus- 
He and Mrs. Hartung 
and their two children, Deborah Jean, 8 and Robin 
Drive, West 


try as extension poultryman 


Leon, 5 are living at 213-7 


Lafayette 


I lalsey 


WASHINGTON 


Our Section held its regular monthly meeting at 
8:00 P.M. Sept. 28 at the National Canner’s Associ- 
ation building 


After a short business meeting the 


r 
This literature on Tenox " 
Which Antonidants? | 
can help you 
f | broaden your product line 
ail ...expand your marketing area 
= Tenox—Eastman food-grade antioxidants 
The Eastman family of Tenox food-grade antioxidants 
Which antioxidants for your fat-containing foods? 
Tenox antioxidants for more effective food 
packaging materials 
Tenox antioxidants for edible animal fats 
Effective stabilization of inedible animal fats with 
Tenox 
r Tenox feed-grade antioxidants for poultry and 
animal feeds 
Tenox antioxidants for the fishing industry 
a Mechanisms of fat oxidation 
so AY ty Eastman manufactures all the principal types of 
food-grade antioxidants in use today and supplies 


them in a variety of formulations. Because of this 
unique position we can suggest the antioxidant or 
formulation most effective for your product. Behind 
this service is a fully-equipped laboratory staffed 
with antioxidant specialists with years of experience 
in the food field 

For your copy of any of these pieces of literature, 
write Eastman Chemical Products, Inc., subsidiary of 
Eastman Kodak Company, Kingsport, Tennessee. 


Tenox Eastman 


food-grade 
antioxidants 


3 
it 
j ff: 13 
7 
- 
\ 
> 
Te 
4 
15 


FOOD TECHNOLOGY, DECEMBER, 1960 


Gc: e membership turned its attention to the program of 
hd : ! the evening, which was furnished by the National 
“i ei Association of Frozen Food Packers. Their two 
ie. : speakers, Mr. H. P. Schmitt, Researeh Director, and 


Mr. L. S. Fenn, Ass’t Research Director, discussed 
the subject ‘‘Regulatory Agencies View Frozen 
Foods.’’ 

Mr. Schmitt’s paper stated that frozen foods first 
came under the regulatory microscope in 1956 when 
the Association of Food and Drug officials of the U.S. 
(AFDOUS) passed a resolution for the development 
of a eode for frozen food handling conditions and 
bacteriology. AFDOUS later adopted a_ handling 
code, on the zero F. basis, in 1959, which did not in- 
clude a provision for bacterial counts. 

Three types of bacterial counts received consider 
able discussion and investigation during development 
of this code. These were the standard plate count, 
determination of coliforms and determination of 
coagulase positive staphylococci. Mr. Sehmitt stated 
that the setting up of goals based on these determina 
tions has had a beneficial effect on the industry, with 
these goals being attained through adherence to four 
basic rules during manufacture. 

Mr. Schmitt next discussed the short-comings of 
these three bacteriological determinations, particu 
larly the conditions under which they could lead to 
misleading information, and coneluded that the mat 
ter of arriving at specific bacterial guide lines was 
very complex, particularly when statutory implica 
tions were considered. 

In conelusion Mr. Schmitt stated that the State of 
Massachusetts had disregarded reeommendations of 
AFDOUS and microbiological experts and had pro 
mulgated a regulation establishing bacterial limits on 
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precooked frozen foods. Enforcement has heen de 
layed to February 1, 1961. 

Mr. Fenn discussed the effeet of storage and trans 
portation on the quality of frozen foods. He stated 
that research had established the proper means for 
handling and storing frozen foods. However, isolated 
incidents of improper handling do oceur and better 
information is needed to inform the parties concerned 
on the extent of damage to the food. He stated that 
this problem had been given considerable thought by 
the NAFFP. A standardized system for inspection 
and reporting on the condition of frozen products in 
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transit and storage was suggested by the speaker. A 
tentative score sheet has already been developed for 


frozen green and wax beans to serve as an example of 
a proposed verification service. 
These papers precipitated a lively discussion, after 
which the members adjourned for refreshments. 
A. P. Sidwell 


PHILADELPHIA 


Our October meeting was held at Dairy Maid Res 
taurant, Germantown. There was an overflow audi 
ence of 150. The Philadelphia Section has joined the 
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The Effect of Method of Care 
Frying Life of Fat’ 


D, EP FAT FRIED FOODS are accepted 


almost universally. Nevertheless, the susceptibility of 
frying fats to deteriorative changes and the transfer 
of undesirable flavors to the food cooked in the de 
eraded fat is a major problet 

Bennion and Hanning (1) reviewed several studies 
related to the changes in fat during frying. Carlin, 


Hopp r. and Roekwood 


diseussed three heat in 
duced chemical reactions that take place simultane 
ously when fats are held at frying temperatures; 
namely, hydrolysis, polymerization, and oxidation 

The leneth of time that a fat can be used for frving 
has been related to changes in the fat during frying 

>). Various methods of care for frying fat have been 
suggested by equipment manufacturers and fat 
processors Each of these treatments has purported to 


lengthen the frying life of the fat, and thus reduce 


the cost per serving of food. The purpose of this study 
was to determine the effect of 4 methods of care used 
in restaurants on the length of the frying life and 


cdeteriorative chanees in the 


EXPERIMENTAL PROCEDURE 
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Method TIL: The fat and fryer were handled as in Method II 
exeept only enough fat dded at each frying period to re 
place the fat lost during frying and that remove for objective 
tests. The quantity of fat lded was approximately 70> of the 
origi weight. 

Method IV At the end of each frying period the fat was 
skimmed to remove the charred particles of potatoes floating on 
the surface, draine from tl] frver, weighed, and 100 g re 
moved fo hjective t Phe ve iped th a elena 
dry elotl the f ‘ tl ind stored 
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deseribed by Jacobs (3) for determining the fat content of 
milk. Nine g of frozen potatoes were chopped finely and placed 
in a 100-ml beaker, 10 ml water added, and the mixture stirred 
with a glass rod. Glacial acetic acid (5 ml) was added, the 
mixture stirred to break up lumps, and finally sulfurie acid 
(10 ml) was added and the mixture stirred until the potatoes 
were dispersed completely. The remainder of the proceedure 
followed that described by Jacobs (3). 

The Carver Laboratory Press was used for the physical 
method. The procedure was an adaptation of the method de- 
scribed by Weissberger (6). The 1%4-in cylinder of the press 
was lined with a pre-weighed 5-in square of cheese cloth of 
double thickness and a 25-em ecirele of Whatman No 1 filter 
paper. Frozen, chopped potatoes (25 g) were packed in 3 layers 
alternating with 4 weighed 5.5-em cireles of filter paper. The 
ram was inserted after the cheese cloth was folded over the 
potatoes and filter paper. The plates of the Carver Press were 
preheated to 110° C; the packed eylinder was set on a drip pan, 
and placed on the lower plate. The lower plate was raised until 
contact was made between the top of the ram and the upper 
plate. The following schedule was used for applying pressure 
in pounds per square inch registered on the hydraulie gauge: 

0-15 min, preheat 
15-16 min, 250 psig 
16-18 min, 500 psig 
18-20 min, 750 psig 
20-23 min, 1000 psig 
23-25 min, 1250 psig 


26-30 min, hold at 1250 psig 
The percentage of fat expressed from the potatoes was ealeu 


lated from the weight of the sample and the weight of the 
pressed briquette (the materials packed in the cylinder). 


RESULTS AND DISCUSSION 


Frying life and fat used per serving. The method 
of care affected the number of times the fat could be 
used for frying potatoes. The frying life of the fat 
eared for by each method is shown by the number of 
periods listed in Table 1. Fat cared for by Method IV 
had a frying life of twenty-one 8-hr periods. Method 
III differed from Method IV in that the fat was 
filtered and the fryer cleaned with a commercial 
cleaner, rinsed, and dried. These conditions increased 
the frying life of the fat by 7 periods. When the fat 
turnover was 20° (Method II) instead of approxi- 
mately 7% (Method IIL) and all other conditions were 
the same, 25 periods were added to the frying life. In 
Method 1 refrigerated storage was added to the con- 
ditions of Method II, and the frying life was increased 
10 periods over the number for Method Il. The 
greatest difference among methods of care occurred 
between the methods where the fat turnover was 20% 
(I and II) and those where it was 7% (III and IV), 
Table 1. 

Although the frying life of fat cared for by Methods 
I and II was more than twice that of fat cared for by 
Methods III and IV, the quantity used to fry a 100 ¢ 
serving of potatoes also was approximately twice that 
used by Methods III and IV (Table 1). This differ- 
ence would have an important effect on the cost per 
serving of potatoes. For example, if the fat cost 30 
cents per lb, the difference in raw food cost for frying 
potatoes in fat cared for by Methods I and II or by 
Methods III and IV would be approximately 1% cent 
per serving. However, a 100% fat turnover would be 
required more than twice as often for Methods III and 
IV, in which there was a 7% fat turnover after each 
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TABLE 1 


Frying periods and mean values for grams of fat used per 100 
g potatoes, frying losses, and viscosity of the fat 


Fat to Fat Potato Fat 
Method Periods fry 100 ¢ frying frying viscosity 
potatoes, g¢ loss, % loss, % MacMichae! 
I 63 16.1 7.34 §2.0 5 16.9 
Il 53 16.8 7.4 50.0 16.8 
Ill 28 7.9 6.9 0.2 16.1 
IV 21 8.4 6.6 47.0 17 


* Significant at the 5% level. 


8 hr frying period, than for Methods I and II, in 
which there was a 20% fat turnover after each 8 hr 
period. A 100% fat turnover after every 21 to 28 
frying periods may be more expensive than a 20% 
fat turnover after each 8 hr period. A 100% fat turn- 
over after every 21 to 28 frying periods may be more 
expensive than a 20% fat turnover after each 8 hr 
frying period for 53 to 63 periods. 

Frying losses and viscosity of the fat. Analyses of 
variance showed significant (P<.001) differences 
among the method of care for percentage weight loss 
of fat and potatoes during frying. Least significant 
differences among the means pointed out that the per 
centage of fat lost during frying was significantly 
(P<.05) greater for Methods I and II than for 
Methods III and IV. Differences between Methods | 
and II and between IIIT and IV were nonsignificant 
(Table 1). These findings follow the same pattern as 
data for g of fat used to fry 100 ¢ of potatoes. 

Regression coefficients indicated that for all of the 
methods fat loss inereased significantly (P<.001 
with additional frying periods. Values for t pointed 
out that the greatest inerease in fat loss with addi- 
tional frving oceurred under Method IV and the least 
under Method II. Methods I and III were equal in 
this respect and intermediate between IT and IV. Re 
gression coefficients for each method were: I, +.041; 
IT, +.023; III, +.050; and IV, +.062 

Least significant differences among the means for 
percentage weight loss of potatoes were calculated. 
Potatoes fried in fat cared for by Method TI lost signifi 
cantly (P<.05) more weight than potatoes fried in 
fat eared for by any of the other methods (Table 1 
Also Method III contributed to signifieantly (P<.05 
greater weight loss from potatoes than Method IV. 
Differences between Methods II and III were non 
significant. Regression coefficients for each method 
showed no significant linear change in the weight loss 
of potatoes as the number of frying periods increased. 

Differences in the viscosity of the fat, attributable 
to the method of care, were significant at the 5% level. 
MaecMichael readings (Table 1) for fat at 100°C 
averaged significantly (P<.05) lower for fat cared 
for )y Method IIT than those for fat under any other 
method. Differences between Methods I and IT were 
nonsignificant. 

There may be some relationship between the vis 
cosity of the fat and weight loss of potatoes during 
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frying. It is possible that the smaller the weight loss 
from the potatoes, the smaller the quantity of water 
transferred from the potatoes to the fat. The mean 
loss from potatoes fried in fat eared for by Method IV 
was lower than the mean losses from potatoes fried in 
fat cared for by any of the other methods. The mean 
viscosity measurement for fat cared for by Method IV 
was higher than mean measurements for fat handled 
by the other methods. This is an interesting trend 
even though differences between Method IV and other 
methods were not always significant. 

Palatability of potatoes and acid numbers for fry- 
ing fat. Analyses of variance were run on scores for 
appearance, odor, flavor, and texture of the potatoes 
and on acid numbers for samples of fat taken immedi- 
ately after each frying period and after overnight 
storage. There were no significant differences in any 
of these factors that could be attributed to the method 
of care of the fat. This is to be expected, because 
the fat eared for by each method was used until 
palatability scores indicated that the potatoes were 
unacceptable. 

The seores for each palatability factor rated the 
potatoes average (approximately 3) for the first few 
frying periods, then gradually inereased to a superior 
rating (nearly 5) for most of the frying life of the 
fat. During the 3 final periods for each method of 
eare the scores dropped to unacceptable (1 or less). 
The curves for flavor scores, given in Figure 1, illus- 
trate the pattern for all palatability factors. Appar- 
ently the palatability panel preferred potatoes cooked 
in fat that had been used a short time to those cooked 
in fresh fat or in fat that had been used many times. 
The seores both inereased, then decreased earlier in 
the series of frying periods for potatoes cooked in fat 
handled by Methods III and 1V than by Methods 1 
and II. 

The acid numbers for fresh fat were zero. The rate 
of increase in acid numbers during frying varied with 
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Figure 1. Curves for flavor scores given potatoes fried in 
fat cared for by 4 methods. 
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the method of care (Figure 2). The first free fatty 
acids appeared in the sample of fat cared for by 
Method IV at the second frying period. The acid num- 
ber for the sample taken immediately after frying was 
1.261. Samples of fat cared for by Methods II and III 
first had free fatty acids at the fourth period with 
acid numbers of 0.011 and 0.050, respectively. The 
first free fatty acid in fat handled by Method I was 
apparent at the fifth period with an acid number of 
0.003. The acid numbers for fat treated by Methods I, 
ii, and III gradually inereased with each additional 
frying period up to the last 2 to 7 periods, then de- 
ereased slightly. Acid numbers for Method IV 
gradually increased with each additional period 
(Figure 2). Lowe et al (4) reported that the free 
fatty acid content of 20 fats increased during heating 
The work of: 
Bennion and Hanning *(1) also agreed with this 
finding. 

In the present study, acid numbers (mgKOH/g fat) | 
for samples of fat taken immediately after the final 
frying period for each method were: | (n=63), 
23.243 ; IT G1 = 53), 23.001; III (mn = 28), 23.802; and 
[V (n= 21), 23.049. In general, at all frying periods, 
acid numbers for fat stored overnight were slightly 


of the fats and cooking of doughnuts. 


lower the those for the samples taken immediately 
after frying. However, acid numbers for fat handled 
by Method IV tended to increase slightly or remain 
about the same with overnight storage. 
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Figure 2. Curves for acid numbers determined on samples 
of fat taken immediately after frying. 


Analysis of variance of acid numbers for the first 
21 frying periods indicated significant (P<.01) 
variation among the methods of care. Least significant 
differences (Table 2) attributed this variation to sig- 
nificant (P<.05) differences between mean acid num- 
bers for fat eared for by Methods I and II (20% fat 
turnover) and those for fat cared for by Methods III 
and IV (7% fat turnover). Also, least significant 
differences showed significant (P<.05) variation be- 
tween mean acid numbers for samples of fat handled 
by Methods III and IV. Therefore, filtering the fat and 
cleaning, rinsing, and drying the fryer between frying 
periods reduced the average acid number for the first 
21 periods. 

Correlation coefficients for the scores for 3 palata- 
bility factors of potatoes and acid numbers for the fat 
are presented in Table 3. All of the coefficients were 
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TABLE 2 
Mean acid numbers for the first 21 frying periods 


Acid number, mg KOH /g fat 


Method 
After frying Over night 
I 0.246 
I] 1.497 1.079 
927 2.623 
I\ 5.802 6.249 
sd 1 is 1.440 
isd least significant difference at the 5% level. 
* Significant at the 5° level 


negative and significant (P<.01 and .001). These 
indicated that, in general, as free fatty acids developed 
in the fat the palatability of the potatoes decreased. 
Moreover, Figures 1 and 2 show that for each method 
a sharp dip in flavor scores and a sharp increase in 
acid numbers occurred after approximately the same 
number of frying periods. Abrupt changes in flavor 
began after 52, 39, 20, and 18 periods; and sharp in- 
creases in acid numbers oceurred after 47, 45, 16, and 
15 periods for Methods I, II, ILI, and LV, respectively. 
Therefore, fat similar to that used in this study proba- 
bly should not be used longer than 47 to 52 eight hr- 
frying periods when cared for by Methods I, 39 to 45 
periods by Method II, 16 to 20 periods by Method III, 
and 15 to 18 periods by Method IV. 

Fat in cooked potatoes. A chemical and a physical 
method were used to determine the percentage of fat 
in the cooked potatoes. Analysis of variance showed 
that the method of caring for the fat had no significant 
effect on the percentage of fat recovered from the 
potatoes as determined by either method. Mean values 
and the range in values for the percentage of fat in 
the potatoes are given in Table 4. On the average, 
approximately 3 to 4% less fat was found by the 
chemical method than by the physical method. Cor- 
relation coefficients for the chemical and physical 
measurements (Table 4) were nonsignificant except 
when the fat was cared for by Method III. The cor- 
relation coefficient for this method is rather weak, 
because it leaves °,, of the varianee under one measure- 
ment unassociated with variance under the other 
measurement. 


TABLE 3 


Correlation coefficients for palatability scores for potatoes and 
acid numbers for fat 


Method 


Factor 
I I! I\ 
n 3 n 28 n 21 
Odor 
After frying 7 652 810 gan*** 
Overnight 731 641*** RRS 
Plavor 
After frying ao4** 679 621 603 
Overnight TOO 640*** 604** 
Texture 
After frying 628*** 519 590*** 577** 
Overnight 639*** 510" 610*** 570** 
** Significant at the 1% level 


*** Significant at the 1% level 


Observations on the frying fat and potatoes. Sam 
ples of fat collected during the experiment were 
arranged according to the method of care for the fat 
and in chronological order by frying periods. Samples 
representing all methods of care became darker as the 
frying periods increased. Samples taken from the 
final period for each method of care were all about the 
same dark brown color. At room temperature each of 
these 4 samples had a pronounced acrid odor. Bennion 
and Hanning (1) reported similar results when fritter 
batter was fried in continuous process lard. 

The potatoes fried during the last two periods for 
each method of care did not brown. These potatoes 
had the appearance of raw potatoes dipped in fat. 
However, the palatability panel commented that the 
potatoes were cooked, but limp and soaked with fat. 


TABLE 4 


Percentage of fat in fried potatoes as determined by chemical 
and physical measurements and correlation coefficients for the 
2 measurements 


Method Chemical Physical Correlation 
measurament measurement coefficient 
In 63 
Mean 14.7 17.7 
Range 12.3-18.0 15.2-—23.1 
r 154 
II n 53 13.7 17.4 
Mean 12.0—-16.6 15.8-19.1 
Range 
r 025 
III n 28 14.7 17.5 
Mean 12.7-15.9 16.0-18.9 
Range 
r +429 
IVn=21 14.3 17.7 
Mean 12.1-16.5 16.7—18 
Range 
r +129 
Pooled n 165 14.4 17.6 
Mean 12.0—-18.0 15.2-—23.1 
Range 
r +. 156* 


* Significant at the 5% level. 


SUMMARY AND CONCLUSIONS 


The effect of 4 methods of care on the frying life of 
a hydrogenated vegetable fat processed for food 
service deep fat frying was investigated. The methods 
of care were: I—filtered, stored in a covered metal 
container at 2° to 5° C, and 20% (of original weight) 
fresh fat added each 8-hr frying period ; I1—filtered, 
stored in a cleaned fryer at 20° to 25° C, and 20% 
fresh fat added each frying period; III—filtered, 
stored in a cleaned fryer at 20° to 25° C and fresh fat 
added to replace that lost during each 8-hr frying 
period ; 1V—skimmed, stored in fryer at 20° to 25° C, 
and fresh fat added to replace that lost at each frying 
period. 

Frying life of the fat was determined by palata- 
bility scores for French fried potatoes. Fat cared for 
by Methods I and II had a frying life of more than 
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twice that of fat caried for by Methods LII and IV. 
Methods | and II also required approximately twice as 
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much fat as Methods III and IV to fry 100 g of pota- 
toes, which would affect the cost of a serving of French 
fried potatoes. The cost of a 100% fat turnover that 
would be required more than twice as often for 
Methods III and LV than for Methods I and II should 
be considered. Filtering and refrigerating the fat and 
cleaning the fryer between frying periods also pro- 
longed the frying life of the fat. 

Regardless of method of care, there was a significant 
negative correlation between the acid number of the 
fat and the acceptability of French fried potatoes. 
The method of care significantly affected the viscosity 
of the fat and the percentage weight loss of fat and 
potatoes during frying. In generai, there was little 
correlation between values for a chemical and a physi- 
cal method used to determine the percentage of fat in 


the fried potatoes. 


ment and analyses of the 
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The Effectiveness of Acronize Chlortetracycline 


in Poultry Preservation Following 


Long Term Commercial Use’ 


Manuscript received May 17, 1960 


©, NOVEMBER 30, 1955, the Fed- 

eral Food and Drug Administration cleared the use 
of the antibiotic chlortetracyeline (CTC) for extend- 
ing the shelf-life of poultry by stating, ‘‘A tolerance 
of 7 ppm is established for residues of chlortetra- 
cycline in and on uncooked poultry and this tolerance 
level should not be exceeded in any part of the poul- 
try.’’ Since then, Acronize chlortetracycline has been 
used effectively by the poultry processing industry to 
retard bacterial spoilage and thus maintain freshness. 
Many workers in the past 4 years have demonstrated 
the effectiveness of Acronize on poultry (3, 4, 7, 8, 9, 
10, 12, 13, 14, 16). It would now seem appropriate to 
evaluate the current effectiveness of the antibiotic 
after continued plant use and compare it with its 
* Presented at the Twentieth Annual Meeting of the Insti- 


tute of Food Technologists, San Francisco, California, May 17, 
1960. 


A. Abbey, A. R. Kohler and 
P. F. Hopper 


A 


yricultural Division, American Cyan- 
amid Company, Princeton, New Jersey 


original ability to retard spoilage. As a result of ex- 
tensive field experience, it is postulated that there is 
no decrease in the effectiveness of Acronize and no 
build-up of insensitive microorganisms in poultry 
processing plants after long term commercial use. The 
present experiments were undertaken to test this 
postulate. 


EXPERIMENTAL PROCEDURE 


1. Microbial counts. Microbial counts were determined on 
poultry essentially by a modification of the method deseribed 
by Kohler et al (fo Bae 

2. Chlortetracycline tissue residues. In Trials 1 and 2 (1954 


and 1957, respectively), CTC residues in poultry tissues were 
determined as described by Abbey et al . A modified 
cylinder plate method 6 was employed for all tissues bio 
assayed in Trial 3. One part of tissue (5 g) was Waring 
blended with 4 parts (20 ml) of pH 4.5 potassium phosphate 


buffer and allowed to settle it was used for the 


determination, 
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lent condition while the respective control group was putrid. 


3. Organoleptic evaluation. The odor evaluation technique 
Table 1 shows the data and odor scores relative to this trial. 


was employed by a tested and trained panel consisting of at 

least 5-6 laboratory personnel (5). The mean average grade of Birds processed with Acronize showed a 38% increase in shelf 
each group was plotted on linear graph paper (rating vs time). life when shipped in ice, while those shipped dry-packed showed 
The spoilage time and end of shelf life was estimated where a further increase to 73° shelf-life. 

these lines eross 5.5. An average seore of 5.5 indicates that the This initial commercial trial clearly demonstrated that the 


use of 20 ppm chlortetracyeline in the cooling water, as used in 
commercial poultry processing, markedly inereased the shelf 
life of poultry. These commereial results eorrelated well with 
previous laboratory studies. Kohler et al (8) reported this 


birds would no longer be acceptable to the consumer as judged 


by our test panels. The grading system used was as follows: 


Acceptable 


10—Fresh odor (excellent 


study in an earlier paper. 


. 
lieht of Trial 2-——March, 1957. Freshly killed, whole, eviseerated 
s er s otl-odeo 

broilers were processed with 20 ppm _ chlortetracyeline as 
, Acronize PD for 2-3 hr in ehill tanks. After draining, the 


0 Slight off-odor 


birds were bagged in polyethylene, crated in ice and returned to 
— the laboratories. They were then stored at 3° C for the duration 
of the experiment. Control poultry was prepared in a similar 
manner. The usual microbiological and organoleptic observa 
tions were made throughout the storage period. In addition, 


Not Acceptable 


, microbial counts were also done with nutrient agar containing 
yl : E 20 ppm chlortetracycline to estimate the number of insensitive 
2—Strong off-oder (offensive organisms. The test results are outlined in Tables 2, 3, and 4 

|—Very strong off-odor (putrid In this trial an 84° inerease in shelf-life was found for 


Aecronized birds over the untreated controls. The plate counts 


RESULTS done with added CTC indicated a marked decrease in total bac 


terial population. A greater percentage of insensitive or 


All trials were conducted at a nearby poultry processing ganisms grew out from the Acronized poultry than from the 
plant under commereial eonditions The samples were returned untreated controls as shown in Table 3. 
to the laboratories for storage under various refrigerated eon Trial 3 December, 1959. A repeat of Trial 2 was fulfilled 
ditions. All procedures are similar unless specified otherwise in at the same poultry plant. Again, freshly killed, whole, evis 
the individual trials. eerated broilers were processed commercially with and without 
Trial 1—January, 1954. Freshly killed, whole, eviseerated Acronize for 2 hr in chill tanks. The birds were drained and 
chickens were held for 2 br in a chill tank containing ice and some were placed in individual polyethylene bags while the 
water plus 20 ppm chlortetracycline as Acronize PD. All birds remainder were held naked, in ice. All samples were iced and 
were drained and either packed in iee, or dry-packed and returned to the laboratories where they were stored at 3° C or 
shipped in sealed eartons to a poultry wholesaler where they in ice until spoiled. At specifie time intervals, replicate sam 
were stored under commercial conditions (3° C) for the dura ples were removed from each group for microbial and organo 
tion of the experiment. Controls were processed in a similar leptic evaluation; iced birds were assayed for CTC at the samy 
manner, sampling times. Tables 5, 6, and 7 show the spoilage pattern, 
After 3 weeks storage the Aeronized* poultry was in exeel insensitive organisms and CTC assays respectively. 
‘ Acronized poultry stored in ice showed 57% increase in 
* Trademark. shelf life but whea stored in polyethylene bags, an increase to 


TABLE 1 
Trial 1 (1954)—Preservation of poultry and organoleptic scores under commercial conditions 


Av microorganisms x 10*/gram (3 birds/group) 


Days in cold storage (3 


Storage conditions Treatment Spoilage day , 
0 7 i4 21 28 

Dry packed Control 00016010) O.138(10) 1390(6) 350001) 14.8 
Acronize 0.004010) 0.77(10) 10.7(10) 134(2) 25 

leed Control 0.0016(19) 0.068 (10) 175(8) 4150(1) 17.8 
Acronize 0.365110) 0.35(10) 15(8) 255(2) 24.5 

) Organoleptic Scores 
10 Fresh odor (excellent). 8 Very slight off-odor. 6 Slight off-odor. 4 = Medium off-odor. 2 Strong off-odor. 1 = Putrid 


TABLE 2 
Trial 2 (1957)—Preservation of poultry with chlortetracycline and organoleptic scores under commercial conditions 


Av microorganisms x 10*/gram (5 birds/group) 
Days in cold storage (3° C) 


Spoilage day 


Treatment 


1 8 i2 14 16 19 22 
Contro 0.0073 (10) 1.45(10) 61(6) 57 (4.8) 111(4) 248(3.1) $8(2.7) 12.8 
A\cronize 0.0039 (10) 0.19(10) 1.7(9) 8.6(8.5) | 21(8) 133(6) 276(6) 23.6 


TABLE 3 


Trial 2 (1957)—Insensitive bacterial population and percentage of total population inhibited by chlortetracycline under commercial 
conditions 


Av microorganisms x 10*/gram (5 birds/group) 
Days in cold storage (3° C) 


Treatment 


1 (%) 8 (%) 12 (%) 14 (%) 16 (%) 19 (%) 22 (%) 


Contre 0.00018 75) 0.022 (98.5) 1.06 (93.5) 4.2 (93) 10 (91) 15 (82) | 35 (75) 
Acronize 0.00035 (89) 0.078 (59) 0.55 (69) 2.8 (67.5) 3.7 (82.5) 62 (53.5 164 (41) 


population inhibited by chlortetracycline in agar. 


(2 
‘ 
4 
x 
- 
3 
) Organoleptic Scores 
= 
% ) Per cent of tote) 
: 
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TABLE 4 


Trial 2 (1957)—Chlortetracycline distribution in poultry 
treated under commercial conditions 


Av meg chlortetracycline/gram tissue (5 birds/group) 


T tment 
l'reatmen Breast Top heen Deep Back 

skin breast breast thigh skin 


Control r Neg Neg Neg 
Acronize ‘ 4 Neg—0.04 0.12 0.26 


80% over the control was noted. This compared favorably with 
the earlier results in Trial 1. The data in Table 6 again indi 
‘ated a marked reduction in total bacterial counts when 20 ppm 
-hlortetracyveline was added to the plating agar. However, a 
greater percentage of insensitive organisms was found on the 
intibiotie-treated poultry when compared with the untreated 
‘controls. The initial tissue levels of CTC were comparable to 
those found in other trials, but the amount of activity tended 
to decrease with increased storage time in ice. This is especially 
true of the outer surfaces while the deeper tissues remained 


relatively constant, 


DISCUSSION 
It has been established that chlortetracycline is the 
most effective antibiotic for poultry preservation (2, 
8, 10, 13, 16, 19). In January, 1954, when Trial 1 was 


conducted, Acronize effectively prolonged shelf-life by 
73%; in March, 1957, (Trial 2), by 84%; and in 
December 1959, (Trial 3), by 80%. On this basis, the 
efficacy of Acronize appears to be the same over a 
period of 5 years of repeated use. In the two trials 
(1 and 3) where poultry was stored naked in ice, it 
was noted that the Acronize shelf-life extension (38% 
and 57%, respectively, over the control) tended to be 
less than that stored in polyethylene bags. Although 
the temperature of the poultry was held closer to 0° C 
under these conditions, the continuous leaching by 
melting ice tended to reduce the amount of available 
antibiotic. This may have in turn decreased the bac- 
teriostatic level (approximately 1 ppm) on the skin 
of the bird and spoilage then might take place more 
readily. This was confirmed in Table 7 where the 
initial skin levels (2.6 and 2.8 ppm) dropped to about 
0.5 over a 3-week storage period in ice. Control poul- 
try in Tables 1 and 5 did remain acceptable for a 
longer period of time in ice because of their lower 
storage temperature 

In the past several years, it has been suggested that 


the widespread and continued use of Acronize could 


TABLE 5 


Trial 3 (1959)—Preservation of poultry and organoleptic scores under commercial conditions 


Av microorgar 
Days in cold storage 


Treatment 


Organoleptic Scores 


isms x 10*/gram 


Spoilage day 


TABLE 6 


Trial 3 (1959)—Insensitive bacterial population and percentage of total population inhibited by chlortetracycline under commercial 
conditions 


Av microorganisms 


Treatment 


(% 


Control ) ‘ 0.004 97.4) 


Contro oo4 (8 


Acronize (bagge 0.003 (823.3) 


\eronize 0.005 00 R1.8) 0.004 


Per cent of tetal population inhibited by chlortetracycline in ag 


Days ir 


TABLE 7 


Trial 3 (1959)—Chlortetracycline (CTC) distribution in poultry stored in ice for three weeks 


Av meg chlortetracycline 


Days in ice 


Treatment storage after Breast skin Top breast 


treatment 


Ne 


| 
| 
2.57 i ne 
| 
ie 
| 
i 
5 birds/group) 
(3° 
0 7 10 i4 17 7 i. 
Control (bagged 0.032(10) | 0.052(9.3) | 8.82(7.6) »17(5.7 584 10.3 he 
Control (iced 0.032(10) | 0.050(9.7)  1.55(8.8 110(4 738 f 1.8 11 
Acronize (bagged 0.025(10) | 0.012(9.5) | 0.011(9.2 5.0 f 6.8 6(6.4 i 18.6 1 
Acronize (iced) 0 ».011(9.7) 0.025(98 -1(8.7 2 17.7 
x / cram > birds roup) 
0 (%) 3 = 7 (%) 10 21 
0.09 9 6.85 17 1.9 16.7 97.5 
89 15 (65 7 114 79) 
(%) 
tissue (5 birds/group) 
— 
Deep breast Thigt Should sack skin 4) 
Control 0 Neg—0.02 Bbe—0.02 Neg Neg Neg Neg | 
Neg—0.04 Neg Neg N Neg 0.02 
} 7 Neg—0.03 Neg Neg Neg N Neg 
’ 10 Neg Neg Neg Neg Neg Neg | 
14 Neg Neg Neg Neg Neg Neg 
17 Neg Neg—0.02 Neg Neg ) Neg Neg a 
Z 1 Neg Neg Neg Neg Neg Neg i 
Acronize 0 2.6 0.39 11 2 HH 
1.74 0.63 12 0.¢ 38 
7 1.03 0.50 Neg—0.06 8 1.28 
10 0.59 0.30 0.04 1.09 
14 0.67 0.32 6 { 0.73 
‘ 17 0.42 0.33 0.08 78 67 : 
21 0.34 0.37 0.11 i 1.00 | 
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cause an increase of ‘‘insensitive’’ organisms (11, 15, 
18). It was implied that few, if any, of a naturally 
occurring population were resistant prior to the 
advent of Aecronize chlortetracyeline and that, with 
the continued use of the antibiotic, resistance was de- 
veloped in formerly sensitive organisms (11). Our 
data suggest the contrary. In Table 3 (Trial 2 

March, 1957), 75° of the initial total population on 
control poultry was inhibited by 20 ppm chiortetra- 
eyeline in the plating agar whereas 89% of the initial 
total population of the Aecronized poultry was in- 
hibited. Almost 3 years later, in the same poultry 
processing plant and after continued use of Acronize 
(Table 6, Trial 3—December, 1959), the data indicate 
that 87.5% and 88% of the initial total population 
were inhibited by 20 ppm chlortetracyeline in the 
plating agar for control and CTC groups, respec- 
tively. This suggested to us that there was no ‘‘de- 
velopment”’ of insensitive organisms but that the anti- 
biotic acted in a selective manner to control the spoil- 
age microorganisms. It would seem that a certain 


percentage of the organisms in the normal bacterial 


population is naturally insensitive to the antibiotic, 
and when the others are controlled, these insensitive 
ones may become a larger percentage of the remaining 
population, at the time of spoilage. This may be the 
case, since Acronize has not lost its effectiveness for 
poultry preservation in the past 5 years. Our beliefs 
were recently confirmed by Vaughn et al (17) who 
observed that ‘‘ ... microorganisms acquire resistance 
to CTC in a stepwise manner and that highly sensitive 
organisms are difficult to train.’’ They also stated, 
‘It is unlikely that resistant organisms in a poultry 
processing plant result from training of the resident 
nonresistant population. A more likely explanation 
is that there is an active selection for the small num- 
ber of resistant organisms already present and that 
conditions in the plant are such that multiplication 
can oceur.”’ 


SUMMARY 


Aecronize remained effective (75% average shelf- 
life extension) in the retardation of poultry spoilage 
after 5 years of continued commercial use. 

Acronized poultry held under ice demonstrated an 
inerease (48% average) in shelf-life over control poul- 
try. When poultry was stored in polyethylene bags, 
an inerease (77% average) in shelf-life over the con- 
trol is noted. 

The indications are that an increase of insensitive 
microorganisms in a developing spoilage population 
on Aeronized poultry is most likely caused by ‘‘selee- 
tion’’ rather than ‘‘development.”’ 
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The Effect of Number of Judgments in a Test on 


Flavor Evaluations for Preference: 


Manuscript received May 18, 1960) 


Tue NUMBER of samples which 
may be served to a flavor panel at one time is important 
from both an economical and efficiency standpoint. Tray 


Lois A. Sather and 
Lyle D. Calvin : 


Oregon State College, Corvallis, Oregon 


TABLE 1 
Canned peaches 


Some research (5,7, 9, 10) has indieated that diserimi- ‘ 415 Elbertas 
nation or the ability to detect flavor differences de- 7 rstings 
~ 189 Golden Hale 
creases with an increasing number of samples. This lriogem 
is generally attributed to either psychological fatigue aoe Veo Freese 
of the judge (4) or to desensitizing of the taste buds Sungold 
(2). Other research (3, 8) has indicated that as many 
as 15 samples may be served at one session without i Wynsum 
encountering loss of sensitivity. As there is lack of 64 Giant Elbertas 
agreement between laboratories as to the maximum ( i ay Elbertas 
number of samples which may be served in one test, ’ Sunbeam 
this study was designed to evaluate the diserimination : Se 
ability of the judge when 20 different samples of the 
same product are included in one test session. 
102 Fairhaver 
se 
MATERIALS AND METHODS Merrill 49"ers 
Four products were selected for testing on the basis of 
securing different types of food products. The products selected TABLE 2 
were canned peaches, canned green beans, broiled hamburger Hamburge1 
patties, and tomato juice. 
Twenty different varieties of peaches were grown on the Col Tray 
lege Horticultural Farm and processed in the Food Technology 
pilot plant following recommended commercial procedures. The a0 “peers ro 
sliced peaches were canned in August and stored at room tem 629 ig B-B-Q 
perature ur til tested on October 31, 1958. 4 g Barbi 
On November 4, 160 lb of hamburger containing approxi 
mately 20% fat was secured from a U. S. Good grade beef B 774 g sa 
eareass, The hamburger was divided into 8-lb lots and different 68 g r 
seasonings added to each of the 20 lots. The hamburger was oo E ore 
held at 34° F overnight and tested on November 5. —_ 2 a ai: 
Sixty gallons of a single commercial brand of tomato juice a 
was purchased. The tomato juice was mixed together in one ‘ i gs 
large tank and then divided into twenty 3-gal lots. Different . 5 & 
seasonings were added to each of the 20 different lots. 1] ¢ Char t.6¢ . a wder 
FM-1 Blue Lake variety of green beans was secured from the 
College Horticultural Farm and processed in the Food Tech , 
nology pilot plant following reeommended commercial pro 
‘edures. Different seasonings were weighed into each ean just 104 
prior to sealing and retorting. Twenty-four No 303 eans of 71 i 
each of 20 different seasoning variations were canned. 
For serving to the panel, each pound of hamburger was made me { i 608 Barb _— 
into 6 patties. The patties were broiled in a gas broiler to an 
internal temperature of 170° F and ™% patty served to each 
judge. The green beans were heated to approximately 180° F 2, 3, and 4. The trays re served to each judge sequentially 
for serving and the tomato juice and peaches were served at with no time interval I I s Eael re was allowed to 
room temperature. take as much time ne to test tl samples,—usually 
When served to the judges, the 20 samples of each product about 10 min. The ler of the 4 trays of each product was 
were assigned to 4 trays. The same 5 sampies were presented in assigned to the judges so as to hay ch tray tested in each 
random order and always served together on the same tray. The possible order an equ mber of times For each product, 
sample variations included on each tray are given in Tables 1, each tray was judged in iti by approximately 45 
judges. 
College students serve: s members of the flavor preference 
* Technieal Paper No. 1326, Oregon Agricultural Experiment panel, They were not trained or pre-selected, Following a gen 
Station. Contribution of the Departments of Food and Dairy ernl notice to student g g g tion, the first 200 
Technology and Statistics students to apply were | The students were paid a small 
” Presented at the Twentieth Annual Meeting of the Institute fee (35¢ per test perio Free cotfee, ich and ‘‘treats’’, 
of Food Technologists, May 18, 1960, San Franciseo, California. such as eandy, gum, or eookies wer vailable to them after 
© Statistics Department, Oregon State College, Corvallis, testing. There were approximately twice as many boys as girls 
Oregon. ‘ on the panel. 
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The judges were allowed to test at any time from 8: 30 to 
11: 30 A.M. and 1: 30 to 4:30 P.M. The samples were served 
in small paper cups, coded with three-digit random numbers, to 
the judges who were seated in individual flavor testing booths. 
The booths were uniformly lighted with white incandescent 
light and equipped with individual porcelain sinks, hot and cold 
water supply, paper drinking cups, pencils and service counter. 

The judges were asked to score the samples on the following 
9 point hedonie seale: 


(9) Like Extremely 
(8) Like Very Much 
(7) Like Moderately 
(6) Like Slightly 
(5) Neither Like nor Dislike 
(4) Dislike Slightly 
(3) Dislike Moderately 
2) Dislike Very Much 
(1) Dislike Extremely 
The score points given in parentheses did not appear on the bal 
lot but were assigned to the terms for the purpose of statistical 


analysis, 


TABLE 3 
Tomato juice 
_— Code Amount of seasoning added to each 
ay number 3-gal lot treatments 
A Sil No addition 
276 40 ml 50% citric acid solution 
492 60 g sugar 
363 30 ml liquid smoke 
292 8 g black pepper 
B 158 12 g salt 
120 g sugar 
508 15 ml garlic juice 
23 5 g celery salt, 40 ml onion juice 
752 $0 ml liquid smoke, 15 g seasoned salt, 
30 ml garlic juice 
Cc 425 24 salt 
447 10 ml onion juice 
990 15 ¢ seasoned salt 
628 20 g celery salt 
O17 120 g sugar, 40 ml 50% citric acid 
solution 
D 20 ml 50% citric acid solution 
214 19 g celery salt 
R24 ml garlic juice 
232 8 ¢ black pepper, 12 g salt 
111 60 g sugar, 18 g salt 
TABLE 4 
Green beans 
Tray Code Amount of seasoning added to each 
ie number No 303 can treatments 
A 124 7 ¢ B-B-Q spice, 1.3 g salt 
950 5.2 g salt 
237 2.6 g salt, 1 g onion powder 
663 2.6 g salt, 1 g celery salt 
809 $.2 g salt, 1 g black pepper 
B 244 1.3 g¢ salt 
043 5 ¢ Charcosalt 
R16 2.6 g salt, 2 g onion powder 
164 2.6 g salt, 2 g celery salt 
2.6 salt, 1 ¢ garlic powder 
‘ 640 2.6 g salt 
723 1.3 g salt, 14 ml liquid smoke 
104 1.3 g salt, 12 ¢ ham seasoning 
063 2.6 g salt, 5 g celery salt 
938 2.6 g salt, 3 ¢ garlic powder 
dD 136 3.9 g salt 
274 8 ¢ Charcosalt 
41 3.2 g salt, 0.5 g black pepper 
636 1.3 g salt, 6 g ham seasoning 
026 Unseasoned 


RESULTS AND DISCUSSION 


Analyses of variance were run for each tray and 
order on each product and the treatment mean square 
against the judge by treatment interaction to obtain 
an F ratio representing ability of the test to diserimi 
nate differences among the samples. The F values are 
given in Table 5. 


TABLE 5 
F values 

Product Order | Tray A | Tray B | Tray C | Tray D en 
Canned peaches 1 4.06 13.42 17.38 4.93 9.96 
2 4.20 12.83 25 5.28 12.00 

6.49 16.63 7.84 14.25 

4 8.72 14.63 27.39 6.08 | 14.21 

Hamburger 1 16.05 8.26 17.66 22.68 16.16 
2 30.41 22.09 9.08 32.57 26.04 

17.15 17.95 11.35 31.01 19.36 

4 30.62 10.88 16.04 13.87 8 

Tomato juice 1 25.81 41.65 9.70 19.14 24.07 
2 67.58 42.65 1 70 0.96 18.72 

} 44.22 66.45 11.90 23.41 6.47 

4 15.43 65.71 16.21 36.97 40.58 

Green beans 1 43.04 ».10 21.64 27.81 24.39 
2 47.71 2.99 17.00 1.27 24.74 

3 49.46 4.00 19.48 1.6 26.14 

4 45.82 11.81 32.88 24.57 


1 Significantly different from means of orders 2, 3 and 4 at the 
level. 


When the F values are lower for a given tray, it 
indicates that there were smaller differences in flavor 
between the samples on this tray. In comparing the 
effect of order of serving, the higher F values indicate 
more ability to discriminate flavor preference differ 
ences between samples. 

To test differences in discrimination due to order, 
an analysis of variance was run for each product on 
the square root of the F values. The transformation 
was made to help meet the assumptions of additivity 
and common variance (1). Although there was some 
indication that the judges were able to diseriminate 
less well on the first tray, as evidenced by the lower F 
values for three of the products, only on tomato juice 
did the first tray have a significantly lower F value. 

The results can generally be said to corroborate 
previous reports that a warm-up session is of value 
(6) and at least for such mild produets as included in 
this test, to make questionable reports which indicate 
that more than 5 to 8 samples at one sitting will 
markedly decrease ability to discriminate flavor 
differences. 

SUMMARY 


For each of four products, canned peaches, ham 
burger, tomato juice, and green beans, 20 samples 
having known flavor differences were scored for 
preference by a panel of 175 to 191 untrained flavor 
judges. The 20 samples of each product were as- 
signed to four trays and judged in one continuous 
test period. The order of presentation of the four 
trays to the judges was assigned so as to have each 
tray tested in each possible order an equal number of 
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NOW AVAILABLE...A NATURAL 
INSTANT FERMENTATION FLAVOR... 


that imparts true yeast-leavened flavor and 
aroma in chemically leavened baked goods 
without time consuming dough fermentation. 
VICO 400, a unique NATURAL flavoring 
captures the full spectrum of flavor notes char- 
acteristic of natural yeast fermentation. 
VICO 400 initiates a new concept of flavor 
production. It brings out—INSTANTLY—a 
true yeast-leavened flavor in various baked 
products, thereby intensifying and improving 
their taste appeal. It is especially effective in 
combination with the blander types of chemi- 


cal leavening agents in such products as: dry 


MANUFACTURING CHEMISTS TO THE 
FOOD AND PHARMACEUTICAL INDUSTRIES 


PRODUCTS 
COMPANY 


mixes; breads; rolls; biscuits; sweet goods and 
coffee cakes; muffins; waffles, pancakes, etc. 

VICO 400 is a dry, highly stable flavoring 
in powder form, easy to handle and ready to 


use at any time. 


= 


for a sample and information on how 
to use VICO 400 to best advantage in your 


To form YOUR OWN 


impartial judgment, send 


formulas. A thoughtful comparison of flavors 
will demonstrate an unmistakable new taste 


experience in VICO 400 products. 


415 WEST SCOTT STREET + CHICAGO 10, ILLINOIS 
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INSTANT STARCH 


FOR READY-MIXED SPECIALTIES 


You name it! Cocktail dips, meat sauces, chiffons, stir. Another outstanding convenience in modern day 
chocolate milk drinks, fruit toppings—any dehydrated specialty foods. 
mix from soup to dessert can be thickened and stabil- 


Instant Starches from National give every effect from 
ized with Instant Starches from National. 


glossy, crystal clear toppings to creamy homogene- 
ous sauces. They even act as a freshener for cakes 
baked from mixes. We'd be glad to make recom- 
mendations. Just contact your nearest National office. 


These new pre-gelatinized starches eliminate cook- 
ng, prolonged stirring, cooling. Housewife or chef, 
you simply add liquid to ready mixed specialties and 


STARCHES 


NATIONAL STARCH and CHEMICAL CORPORATION 
3641 So. Washtenaw Avenue, Chicago 32 735 Battery Street, San Francisco 11 
And All Principal Cities in the United States, Canada, England and Mexico 


750 Third Avenue, New York 17 ° 
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times. It was assumed that the preference differences 
for the samples on a tray were flavor differences. 

The results on tomato juice indicated the judges 
had a lower ability to detect differences among sam- 
ples on the first tray than wher the same samples 
were served on succeeding trays. On the other three 
tested, 


tray order did not significantly affect the 


products green beans, hamburger, and 
peaches 
ability of the judges to discriminate between samples. 
This indicates that for mild products such as ineluded 
in this test, up to 20 samples may be ineluded in one 
test period with no decrease in the judges’ ability to 


discriminate flavor preferences among samples. 
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Dehydration of Kernels with the Belt-Trough Dryer 


Manuscript received June 21 96 


Ay AMBIENT TEMPERATURE, the sta- 
bility of shelled walnuts is reduced when moisture 
levels deviate significantly from an optimum of 3.5 
0.3% (7,8, 141). Abrasion of the kernel and flaking of 
the pellicle accelerate the development of oxidative 
rancidity (6). This is due to the increased exposed 
surface oil that exudes from ruptured cells and to the 
mechanical removal of pellicle which contains natural 
antioxidants (3, 4). 

The Romberg recovery process (9, 10) for the sepa 
ration of walnut shells and kernels involves their re- 
hydration in water and separation in brine solution. 
During this process, the recovered walnut meats attain 
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Jivision, Agricultural Research Service, U. S. De 
partment of Agriculture. 
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moisture levels of 159 or more and some of the 


natural antioxidants may be lost by flaking or extrac- 
tion of both the pellicle and kernel. It is advan- 
tageous that this process removes surface oil on 
abraded or fragmented kernels. However, dehydra- 
tion to within the optimum moisture range must be 
affected within a short time in order to minimize ker- 
nel deterioration. 

The cascade type dryer employed presently for dry- 
ing high moisture kernels obtained from the recovery 
How- 
ever, a drying time of 100 to 120 minutes per unit 
batch is required for drying although ten successive 
batches are accommodated at one time. Other dis- 


process affords minimum abrasion of kernels. 


advantages of the cascade dryer include its large space 

requirement and the extensive periodic overhauls 

that are required to maintain optimum performance. 
The belt-trough dryer 


tages : 


(5) has the following advan- 
it is highly efficient; it has a large capacity ; 
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it requires minimum space and maintenance; it oper- 
ates continuously; and it effeets rapid drying with 
minimum abrasion of soft and delicate food products 
(1). Although the belt-trough dryer is normally em- 
ployed for continuous operations, batch drying may 
be accomplished by bringing the belt to a horizontal 
position and closing the discharge port. The ‘‘bateh’’ 
drying experiments described in the present paper 
were designed to determine (a) whether mixed sizes 
of fragmented kernels could be dried with minimum 
abrasion and without clogging or loss of fines through 
the wire belt and (b) optimum dehydration times and 
temperatures commensurate with the preservation of 
kernel quality. | 

A maximum drying temperature of 110° F was sug- 
gested by Batchelor and Christie (2) for the dehy dra- 
tion of freshly harvested in-shell walnuts. Thess 
workers observed that irreversible flavor and quality 
losses occurred above the critical drying temperature. 
In-shell kernels are generally considered more stable 
than shelled or broken kernels (12). Since the critical 
temperature decreases with increasing moisture con- 
tent (2), it was anticipated that drying temperatures 
above 110° F might be especially disadvantageous for 
broken kernels obtained from the Romberg process. 
Therefore, preliminary drying experiments with the 
belt-trough dryer were conducted using air tempera- 
tures of 130° to 145° F in order to maintain the kernel 
temperatures below 110° F throughout the drying 
period. However, under these conditions, drying 
times were excessively long. A second series of pre- 
liminary experiments were conducted at more elevated 
temperatures. Although kernel temperatures ex- 
ceeded the critical 110° F for short periods of time, 
no immediate off-flavors were detected in the dried 
kernels. It was concluded that walnut kernels may be 
exposed to temperatures considerably in excess of 
110° F for short periods without affecting their initial 
quality. The present paper describes in more detail 
a third series of studies on drying high-moisture 
kernels with the belt-trough dryer at inlet air tempera- 
tures of from 160° to 255° F. 


EXPERIMENTAL 


Materials. Moist kernels containing 15 to 20% moisture were 
obtained from freshly prepared batches of rehydrated shell and 
kernel mixtures. Variations in initial moisture content of dif 
ferent batches were due to variations in the amount of surface 
moisture removed by centrifugation and drainage following the 
rinse operation. The kernels represented mixed varieties, and 
ranged in size from small pinhead-sized pieces to half kernels. 
Commercially, this grade of kernels is ealled ‘‘syruper’s 
pieces.’’ 

Equipment. The experimental laboratory model belt-trough 
dryer described by Lowe et al (5) was employed. The belt 
speed was operated at 7.5 fpm. Incoming air velocity averaged 
3500 fpm, with a static pressure ranging from 1.25 to 1.5 in 
wg measured at the hot air inlet. Exeept where noted, the bed 
depth was 4 in representing 100 lb of moist kernels. The belt 
was operated in a horizontal position for the bateh drying ex 
periments. Markers incorporated in the bed indicated no signifi 
eant lateral movement among the rotating kernels. 


METHODS 
Moisture, Kernel moisture was estimated by the Moisture 
Balanee procedure described by Rockland (7). 


Oxygen absorption, Oxygen was estimated as described by 
Swarthout ef al (11) in the headspace gases of samples held at 
95° F for 80 days after dehydration. 

Kernel evaluation, Taste and quality evaluations were de 
termined subjeetively by a panel of about 10 persons including 
production plant workers and supervisors, as well as the labora 
tory staff, all of whom were experierced in estimating kernel 


quality. 


PROCEDURE 


The air stream of the belt-trough dryer was adjusted to the 
desired temperature by means of an automatic temperature 
recorder-controller, and checked by a bimetallic dial thermomy 
ter located in the throat of the air inlet tube. A vibrator type 
dispenser and small moving-belt conveyor were employed to load 
the dryer rapidly, uniformly and with minimum abrasion to the 
kernels. A bed depth of 4 in was obtained with 100 Ib of 
kernels spread over the 8 sq ft surface. In one experiment, a 
bed depth of about 7 in was obtained with 180 Ib of moist 
kernels 

Wet and dry bulb temperature readings were recorded 
periodically at 6 positions over the rotating bed by means of a 
calibrated copper-constantan thermocouple connected to a ten 
perature indicating galvanometer, The exhaust air tempe: 
tures and relative humidities were uniform over the horizontal! 
bed. The relative humidities of the exhaust air streams varied 
between 4 to 14% and averaged about 8% at the end of th 
drying period. Kernel temperatures were obtained with th 
same equipment by inserting thermocouple leads into the cet 
ter of large kernels picked from the center surface of the 
rotating bed. Wernel temperatures presented in the Tables 
represent the average of 10 individual determinations taken 
within a 2 min period. Approximately 200 g samples were taker 
from the top 2 in of the center of the moving bed for moisturé 
analyses. Kernels were placed immediately in glass jars, sealed 
with rubber-gasketed lids, and allowed to cool and equilibrate 
before moisture estimations were performed. Kernel quality 
was assessed during dehydration to determine if toasted or 
other off-flavors and -odors developed in the heated kernels, N« 
marked off-flavors or -odors were detected during dehydration 
except at 255° F when a definite toasted flavor developed with 
in 15 min or after prolonged drying at 200° to 210° F. Quality 
evaluations were conducted on the warm kernels after the com 
pletion of each experiment as well as 24 hr later. Final quality 
evaluations were conducted on samples from each experiment 
after storage in the dark at 95°F for 80 days in sealed glass 
jars. 


RESULTS AND DISCUSSION 


At a belt speed of 7.5 fpm kernels were rotated 
gently and with minimum apparent abrasion, although 
a slight polishing effect was observed. No significant 
loss of fines or clogging of the wire sereen belt was 
encountered, An unanticipated benefit was obtained 
by the removal of loose, oil-soaked pellicle and chafi 
which was blown off the surface of the bed by the air 
stream, and which resulted in improved kerne! 
appearance. 

Single-stage dehydration experiments were per 
formed at 180°, 190°, 200° and 255° F on a 4 in bed. 
and at 190° F on a 7 in bed. Two-stage drying was 
investigated using a preliminary drying temperature 
of 160° F and a final temperature of 200° F (160°/ 
200° F), as vell as using a preliminary drying tem 
perature of 180° F and a final drying temperature of 
210° F (180°/210° F). Variations in kernel moisture 
content and temperatures as a function of dehydration 
temperature and time are presented in Table 1. Qual 
ity changes observed during dehydration and after 
storage of kernels for 80 days at 95° F as well as 


‘ 
+ 
d 
ta 
ys 
‘ 


ie 
STUDIES ON ENGLISH. WALNUTS, IT. 
TABLE 1 
Dehydration of walnut kernels on a belt-trough dryer at 180° to 255 F 
Drying temperature 
Drying pao 19 7” bed) 190 ( if 80 21 255 
Kerne Moisture Kerne Moisture Kernel Moisture Kerne Moisture Kerne Moisture Kerne Moisture Kernel Moisture 
my content tem] content temp content tem! ontent temp conte temp ontent temp content 
17 17.7 80 16.6 80 15.5 5 f 19.9 
115 109 13.1 118 11.2 121 11 12.4 114 160 est} 14.7 
10 6 118 10.7 127 8 8.1 127 10.1 17 9.8 lle 
15 2.8 12 132 7.2 14 7 135 27 8 176 7.4 
7.9 1 - 1 6.5 142 6.2 14 7 1 6.8 178 5.8 
25 7 Loe 7 134 9 i4 142 f 1 f 179 1.4 vee 
( 6.7 138 6.9 135 : 142 ).2 142 f 2 5.2 180 5 
5 6.4 156 5.1 142 1.8 143 5.1 
15 7 138 137 14 143 14 
0 138 137 11 143 9 143 11 6 : 
138 1.8 18 1.9 143 7 144 14¢ 
60 ! 138 14 18 7 143 i44 151 2 
19 138 144 144 
a0 1 144 
Dy bh temperature of inlet air stream at 3500 cfm through a 4 in bed containing 100 Ib of moist kernels at a belt speed of 7.5 fpm. A hed 
th of 7 in Was obtained with 18 hb of moist kernels Horizontal double line indicates time at which the inlet air temperature was raised 
\ir et temperature sised to 230° after 80 min at 200° I 
oxygen absorption measurements made after storage for a like period without inducing any apparent a 
are shown in Table 2. Dehydration rates, expressed as initial flavor changes. However, prolonged heating 
the time required to reach optimum kernel moisture and moisture reduction of kernels below 3.59% resulted 
3.9% ) are presented in Table 3. in a slight quality loss which was amplified after hold- 
Severe kernel damage occurred during dehydration ing for 80 days at an incubation temperature of 95° F 3 
at 255° F. At the end of 30 min, kernels were literally in a sealed glass jar. During the same holding period, 
**roasted in their own oil”? giving the kernels an un- kernels dried at 190° F on a7 in bed and at 160°/ # 
objectionable but distinctly toasted flavor. A tem- 200° F on a 4 in bed remained acceptable. 
perature of 200° F was the highest that could be In general, kernel temperatures remained 25° to 
employed for single-stage dehydration without causing 75° F below the air inlet temperatures. At moisture ; 
significant favor changes while drying to the optimum levels between 7 and 3.5%, kernels could be main- i 
moisture. Ilowever, excessive heating at 190° F on a tained at 140° to 145° F without affecting apparent ji 
$ in bed also induced a slight flavor change and de- initial quality or stability. However, even abbreviated ! 
creased kernel stability. No significant off-flavor or periods at moisture levels below about 3.3% and 
reduced stability was obeserved for kernels dried at kernel temperatures of 150° F produced toasted or 
180° F on a 4 in bed or 190° F on a 7 in bed. Since other off-flavors and lowered stability. At kernel tem- | 
heat damage to kernels increased with increasing mois- peratures of 160° to 170° F serious off-flavors de- 7 
ture content, prolonged drying at 200° F was toler- veloped within 10 min in kernels at high moisturé 
ated during a two-stage drying process in which first- levels. 
stage drying to about 9% moisture was conducted at Batchelor and Christie (2) reported the develop- 
160° F. Kernels were also subjected to a temperature ment of off-flavors in in-shell walnuts dried at inlet 
of 210° F for 25 min after first-stage drying at 180° F air temperatures of 130° F and above when the initial 
TABLE 2 
Kernel quality changes during and after dehydration on the belt-trough dryer * 
Drying temperat 
Characte t 
1R0 190° (7" bed 190 200 1¢ 20 180°/21 255 
— — 
During dehydration to Toasted, over - 
moistur (iood Good Good Good-fa ( d Good heated 
Kernel flavor Initial Good-fai Gond-fai o1 Fa 00 
mot —— 
atta 1 After 8 lays 
it O5 | Fair air Slig Slightly Slig Stale | 
At t 
Oxyger moistu After 80 da 
ibsorption? % attained it 95° F 18 21 f 8306 #$§.}, + 
See footnote 4, Table 1 
Amount of oxygen absorbed from the headspace gas conta ned in a 12 ¢ ealed g s jar containing 100 ¢ kernels equa (20,93 — ¢ 
n headspar gas) x 100/% 
Lowest moisture attained is given in parenth: 
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TABLE 3 


Dehydration rates at various temperatures on belt-trough dryer, 
expressed as time required to reach optimum (3.5%) moisture 


| Total time 


Final kernel | to reach 3.5% 


Kernel bed 


Drying temperature depth temperature aaave® 
F in F | min 
180 ‘ 135 est 100 
190 7 138 80 
190 i 138 65 
200 1 143 60 
160 (15)/206 i 144 70 
180 (25) /21 144 50 
255 ‘ 178 0 
' Two-stage drying. The first number indicates the first stage drying 


temperature followed by time in minutes at this temperature given in 
perentheses 
Interpolated from smoothed dehydration rate curves 


moisture content of the whole nut was 29%, equiva- 
lent to about 10° moisture in the kernel. However, 
the nuts were dried for periods of from 24 to 48 hr 
and the kernel temperatures presumably approached 
the air temperature toward the end of the drying 
period. It is apparent from the present studies that 
kernels may be exposed for short periods to drying 
temperatures 100° F higher than the critical tempera- 
ture of 110° F reported by Batchelor and Christie if 
a highly efficient dehydration process is employed and 
kernel temperatures do not exceed 145° F. Initial de- 
hydration rates were extremely rapid in the belt- 
trough dryer. Up to one half of the kernel moisture 
was removed within 20 min at temperatures of 160° F 
and above without loss in flavor or quality if the ker- 
nel temperatures did not exceed 135° to 140° F. Maxi- 
mum drying efficiency and minimum quality loss were 
observed at 190° to 200° F for single-stage drying. 
The most efficient drying was obtained using a two- 
stage drying process in which kernels were dried on a 
4 in bed for 25 min at 180° F followed by an equal 
time at 210° F. However, extended drying at 210° F 
reduced the moisture level to 3.2% and imparted a 
slightly toasted flavor and reduced stability. 


SUMMARY 


Dehydration rates have been estimated for high- 
moisture walnut kernels in a laboratory model belt- 
trough dryer at temperatures ranging from 160° to 
255° F. Kernel moistures were reduced to the opti- 
mum moisture range (3.5 + 0.3%) from 15 to 20% 
within 65 minutes during single-stage drying at 
190° F and within 50 minutes during two-stage dry- 
ing for about equal periods at 180° and 210° F, re- 
spectively. Under these conditions no significant off- 
favors developed during dehydration. However, 
excessive drying to 3.2% moisture or lower produced 
a slightly toasted flavor and more rapid deterioration, 
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especially at the higher dehydration temperatures. At 
an air inlet temperature of 255° F kernels developed a 
distinet toasted flavor within 15 minutes although the 
kernel moisture level was above 5% 

These investigations corroborate Batchelor and 
Christie’s (2) observations that the critical tempera- 
ture for walnuts decreases with increasing moisture 
content. These investigators also observed significant 
Havor changes or accelerated rancidity development 
for in-shell walnuts after bin-drying for 24 to 48 hours 
at 120° F and higher. However, the present authors 
have observed no initial impairment of kernel quality 
at drying temperatures as high as 210° F and kerne! 
temperatures up to 145° F after the short drying 
periods required by the belt-trough dryer. 

Kernels dried on the belt-trough dryer developed a 
slight polish although kernel abrasion appeared to be 
minimized. Improved kernel appearance may have 
been due in part to removal of loose oil-soaked pellicle, 
chaff and fines which were removed by updraft in the 
warm air stream penetrating the kernel bed. No 
significant loss of fines or clogging of the sereen belt 


were observed. 
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Size of Sample for Maturity Determination of 


Canning Corn’ 


Manuscript received June 21, 196 


A VARIETY OF METHODS has been 


used for the determination of maturity and quality of 


sweet corn (1, 4, 5, 6,7, 8). The size of the sample 
used in the various instruments and techniques varied 
from 10 g for moisture measurement with the Stein- 
lite (6), to 6 lb for measurement of specific gravity 
(4). Because the corn samples came from uniform 
fields, it could be assumed that the factor of field 
variability was small, so that the quality measure- 
ments obtained on a small sub-sample would be repre- 
sentative of the entire field plot. In those cases where 
the quality indices of raw and processed corn were 
compared, the difficulty of variability between the 
small sample for instrument measurement and the 
larger sample for processing was avoided by grading 
each ear of corn. In this way the experimental ma- 
terial could be arranged in definite maturity ranges 
(7) 

Under commercial conditions, the most serious prob- 
lem related to sampling procedure is that of size of 
sample which will give a maturity estimate represen- 
tative of the corn population sampled. Seott ef al (9) 
determined the maturity index of a load of corn, as 
received at the cannery, by using a 40-Ib sample of 
unhusked ears, from whieh a 2-lb sub-sample was 
drawn for measurement of the refractive index. Simi- 
larly, Cameron ef al (3) used a 40-Ib sample of un- 
husked corn per load when comparing the thumbnail. 
Brown-Duval, semi-automatic moisture test and spe- 
cifie gravity test. Berth and Wecekel (2) suggested 
that 30 ears would be sufficient to indieate the average 
maturity of a load of corn. 

Selecting optimum maturity levels in sweet eorn for 
processing necessitates periodic sampling of the corn 
prior to harvest. Since most instrument techniques 
use very small samples, the attainment of a represen- 
tative field sample is extremely important. Although 
considerable work has been done in the maturity test- 
ing of corn, it appears that information with respect 
to sampling methods under commercial conditions is 
still lacking. The present study was designed to fulfill 
the first requirement of estimating the optimum sam- 
ple size in order to obtain quality measurements with- 
in definite limits of aeeuracy. 


METHODS 


A commercial field, 540 ft x 615 ft in Eastern Ontario was 
planted with the variety Tendermost. The field was reasonably 


uniform in appearance and typical of most of those in the area. 


* Joint contribution from the Statistical Research Service 
and the Plant Research Institute (Contribution No. 86), Re 
search Branch, Canada Department of Agriculture, Ottawa. 


H. B. Cannon, E. A. Asselbergs, 


and W. P. Mohr 


Canada Department of Agriculture, 
Ottawa, Canada 


The field was planted on April 3, and normal farm praetices 
were followed, 

The maximum number of Steinlite determinations which 
could be made in a single day was 60, and sinee it was un 
desirable to hold over any ears, the following sampling scheme 
was adopted. During the week when optimum maturity of the 
field was expected, 60 ears of corn were collected 3 times at 
2-day intervals. Positions were selected each day at random 
and 6 ears picked at each position. The randomization of the 
positions was done heforehand by determining position eco 


ordinates from a set of random numbers and marked in the 


field: by pacing off along the length of the rows and counting 
rows in the other direction A different randomization was used 
for each date of harves No randomization process was used 


in selecting the 6 ears at each location but no particular selee 


tion of ears was made except to avoid obviously off-type plants. 


\ single ear was harvested from each plant. The ears were 
numbered according to position and order of picking and stored 
at 32° F until the Steinlite determinations were made on each 
single ear, and the sixty completed on the same day as harvested. 
The analysis of variance of the data for each harvest date 
was set up as shown in Table 1 
TABLE 1 


Analysis of variance of moisture determination data for each 
harvest date 


@ Degrees of Composition of 
mean squares 
Su am 52 
where 
p number of positions, 
s= number of determinations (ears) at each position. 
¢,7= variance component due to determinations within 
positions, 
= variance component due to positions. 


From the algebraic composition of the two mean squares, the 
estimated values of the components were « 


done for the data from el 


ueulated. This was 
i harvest date. It should be pointed 
out here that ¢.° includes varianee due to several factors, i.e. 


plant, Steinlite method itself, blenders 


ear to ear and plant 


and operators. In this plan, there is no way of separating out 
variance due to thes« ictors, 

Having estimated \ ies for the two components, the esti 
mated varianee of inean can then be determined for any 
sampling scheme (any combination of positions and number of 
determinations at each position). The estimated varianee of a 
mean ean be expressed s 

op 
ps 
where p and s are the number of positions and the number of 
determinations at each position, respectively. This method of 
inalysis has been found useful where single determinations on 
l sample made up of l erneis trom a single ear are made. 


In the case where single Steinlite determinations are made on 


1 composite sample made up of the kernels from a number of 
ears, the estimated variance of a mean would be: 
g 
r xX 
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This formula overestimates var X, the actual value being 
somewhere between this value and that obtained from the pre 
vious formula for the same number of ears as form the com 
posite. The exact value of var X cannot be determined since it 
depends upon the relative contributions of the various factors 
making up 7. However, it may be used for practical purposes 
as it would give results which are always on the safe side. 

The reliability of a mean for any sampling seheme can best 
be expressed in terms of confidence limits which are computed 


as tes V var X where tes is the tabulated value of Students’ t at 


the 50% level for (p— 1) degrees of freedom and V var X is the 
standard error of a mean, At the 5% level, the probability is 
95% that the confidence limits will have values which inelude 
between them the true mean. In ecaleulating the confidence 
limits, average values of ¢, and ¢@. over the 3 harvest dates 
were used. The values shown for composite samples assume a 
single Steinlite determination made on a composite sample from 
six ears at each position. 

Following the previously outlined procedure an analysis of 
variance was carried out on the data from 10 positions with 
6 Steinlite determinations at each position for each harvest 
date. Table 2 shows the analysis for the data from the first 
harvest. 


TABLE 2 
Analysis of variance, ears harvested Sept. 8 


Composition of 
mean squares 


Degrees of 


Source 
freedom 


Mean square 


Position... 
Ears in Positions 


, 


Equating the composition of mean squares to the values 
found in the analysis the values of ¢,* and ¢,* were found as: 


7.8785 


$.2509 
These components were determined for data from three harvest 
dates and the average values caleulated as: 

7.7196 

= 3.5936 
Using the average values for ¢,° and ¢,", the variance of a mean 
based upon Steinlite readings on six individual ears of corn at 
each of ten positions is 

3.5936 7.7196 
var x t 
10 60 


Confidence Limits are then + VY A8S0 x 2.262 + 1.58 where 
2.262 is the tabulated value of ‘‘t’’ at the .05 probability level 
tor (p 1) oO degrees of freedom. 

The variance of a mean based upon one Steinlite determina 
tion on a composite sample of ears at each of ten positions 
would be estimated as 

3.5936 + 7.7196 
10 
The Confidenee Limits then beeome + 
2.41, 


DISCUSSION OF RESULTS 


Table 3 presents the confidence limits for various 
sampling schemes calculated from the field data as 
previously described. Confidence limits are shown for 
positions varying from 2 to 10 with 1 to 6 determina- 
tions at each position. The right hand column shows 
these limits for 2 to 10 positions with a single deter- 
mination made on a single ear or on a composite 
sample from a number of ears of corn at each position. 

This table illustrates the effeets of decreasing the 


TABLE 3 
Confidence limits for various sampling schemes 


No of ears or determinations at each position 


No of 


positions 


3 
5.63 


20.40 


size of sample on the accuracy of a mean. This is 
shown by the rapid increase in the size of the confi- 
dence limits with smaller samples, particularly when 
the total number of ears is collected at less than 5 
positions in the field. While the confidence limits have 
increased by only .74 by decreasing the number of 
positions from 10 to 6 (6 determinations at each posi- 
tion), there is an increase of 17.11 when the number 
of positions is decreased from 5 to 2. A similar pat- 
tern if followed in the case of single determinations on 
either single ears or composite samples of a number 
of ears. 

Changes in the number of positions selected had a 
greater influence upon the confidence limits, hence 
on the acecuraey of a mean, than changes in the num 
ber of ears harvested at each position. This is apparent 
from the relatively rapid expansion in the confidence 
limits as the number of positions is decreased, com- 
pared to a much smaller increase as the number of 
ears at each position is reduced. From this it becomes 
obvious that the most efficient way of increasing the 
accuracy of sampling is by increasing the number of 
positions in the field at which ears are selected for 
testing. 

In practice a sampling scheme whereby a single 
Steinlite determination is made on a composite sample 
at each position in the field would undoubtedly be the 
most satisfactory because of the time required in the 
Steinlite procedure. The selection of a particular 
scheme would depend upon two main considerations, 
the desired degree of accuracy and the amount of time, 
and therefore cost, which could be allowed per esti 
mate of mean moisture content of a field. 

For example, suppose that a maximum of 10 Stein 
lite determinations at a particular field was the limit 
ef sampling possible. Two possible sampling schemes 
might be considered. The first scheme involves Stein 
lite determinations on each of 2 ears collected from 5 
random positions in the field. Confidence limits, from 
Table 3 are found to be +3.39 so that the true mean 
moisture content may be expected to lie in the range 
‘observed mean +3.39" unless a 1 in 20 chance has 
oceurred. The alternative scheme involves one Stein- 
lite determination made on a composite sample at each 
of 10 random positions. Confidence limits are then 
found 2.41, so that the mean moisture content is 
determined somewhat more accurately by this scheme. 
Approximately the same accuracy as in the first 
scheme using single determinations on composite sam- 
ples could be obtained with only 7 actual Steinlite 


te 
10 1.58 1.62 1.68 1.78 1.95 41 
a4 9 1.70 1.74 1.79 1.91 2.10 2.59 
1.85 1.90 1.97 2.08 2.28 2.81 
7 2.04 2.10 2.17 2.30 2.53 
"es 6 2.32 2.38 2.47 2.61 2.87 3.53 
5 274 281 292 | 3.08 3.39 £18 
5.49 5.84 6.17 6.78 8.56 
2 19.85 — 21.11 22.31 24.53 10.22 
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announcing VERSENE CA 


CONTROL SPOILAGE LOSSES 
WITH NEW DOW CHELATING AGENT 


A NBW APPROACH to problems caused by trace metal 
ions in food is now available. Versene® CA chelating 
agent is calcium disodium EDTA (calcium disodium 
ethylenediaminetetraacetate dihydrate)—a product de- 
veloped specifically for the food industry. It chemically 
inactivates troublesome metal ions such as iron, copper 
and nickel. Such ions, unless controlled, can cause for- 
mation of undesirable precipitates and complexes and 
catalyze oxidative degradation. 

UNWANTED PRECIPITATES AND COMPLEXES are widely 
encountered in food products. Insoluble, needle-like 
struvite crystals frequently form in canned seafood, 
decreasing customer acceptance. Complexes of heavy 
metals appear to be a cause of “gushing” or “wildness” 
in beer and cloudiness and sedimentation in wine. Ver- 
sene CA chelating agent solves both these problems. In 
addition, it may be utilized to eliminate the undesirable 
blackening caused in cauliflower, asparagus, and pota- 
toes by iron complexes. 


RETARDATION OF OXIDATION with Versene CA is an ex- 


cellent method for stabilizing flavors and odors and 
thus extending the shelf life of food products based on 
fats and oils. Inactivation of metal ions not only elimi- 
nates the catalytic effect of the ions on the oxidative 
process, but also enhances the effect of anti-oxidants 
such as ascorbic acid. Versene CA has been shown to 
eliminate the white ring which commonly forms on the 
surface of French dressing during storage. Retardation 
of oxidation extends the shelf life of mayonnaise, salad 
dressing, margarine, nutmeats, and similar products. 
FDA REGULATIONS on the use of Versene CA in sandwich 
spreads, malt beverages, and in non-standardized sauces 
and dressings were published in the August 4, 1960 
issue oOf’the FEDERAL REGISTER. Further regulations 
under the Federal Food, Drug and Cosmetic Act are 
expected to permit the use of Versene CA in other food 
products. 

FOR FURTHER INFORMATION and samples write Technical 
Service and Development, THE DOW CHEMICAL COMPANY, 
Midland, Michigan, Department 605 KD12 


THE DOW CHEMICAL COMPANY - MIDLAND, MICHIGAN 


HL0A 


PENICRK 
OLEORESINS 


pocket-book editions... 
but unabridged! 


Penick Oleoresins bring you all the flavor and aroma of 
the world’s finest spices in highly concentrated economical 
form ...more convenient to use, completely predictable, 
and easy to control. 


They require less storage space, save you handling and 
processing time, and minimize the risk of contamination, 
deterioration and obsolescence of stocks. 


We control every step of production from the gathering and 
selection of raw materials to the final processing. 

Ample stocks are always available for prompt delivery. 

For generous samples, use the handy coupon below. 


rpenick FENUGREEK 
PENICK GINGER 


PEPPER 
PENICK Capsicum 


PAPRIK 


PENICK Turmeric 


PARSLE 


VANILLA. 


S. B. PENICK & COMPANY, 100 Church St., New York 8, N.Y. 
Please send samples of these Penick Oleoresins: 


Fenugreek Ginger Pepper Capsicum [) Paprika 
Turmeric Celery Parsley Vanilla 


NAME 


Botanical and Allied Products Division ADDRESS 
S.B.PENICK & COMPANY  — ZONE STATE 


100 CHURCH ST., NEW YORK 8 © 735 W. DIVISION ST., CHICAGO 10 WE MAKE 
LOS ANGELES SAN FRANCISCO PORTLAND, ORE. = 
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determinations since the confidence limits for this 
number of positions are +3.11. 

The actual limits within which the mean moisture 
content must lie are determined by the desired quality 
of the processed product. Suppose that the limits of 
moisture content acceptable to the processor were 
70.0% and 80.0%. This means that the true mean 
moisture content of the field must lie somewhere be- 
tween these limits. The confidence limits of the ob- 
served mean will depend upon the sampling scheme 
adopted. If it were decided that 10 Steinlite determi- 
nations could be made on composite, samples, Table 3 
shows confidence limits of +2.41 for this scheme. The 
lower limit of the observed mean would then be 
70.0 + 2.41 = 72.41% while the upper limit would be 
80.0 2.41 77.59%. The observed mean would 
have to lie in the range 72.41—77.59% to be reason- 
ably sure that the true mean moisture content is with- 
in the limits preseribed. It is apparent that if the size 
of sample is reduced, the confidence limits would be 
increased, so that the range within which the observed 
mean must lie is narrowed. If sampling were reduced 
to 6 determinations on composite samples, the confi- 
dence limits would be +3.53 and the observed mean 
would then have to lie in the range 73.53-76.47%. 
If estimates of mean moisture content are determined 
from smaller samples, a field would therefore have to 
be sampled on more days to be reasonably sure that it 
was harvested at the desired stage of maturity. 


SUMMARY 


This study represents an attempt to devise suitable 


sampling procedures for determining the mean mois- 


ture content of a field of corn using the Steinlite 
method of determination. Two factors influencing 
variability within the field have been estimated and 
have shown that position in the field was considerably 
more important than ear to ear variation (ineluding 
determination to determination variability, ete. 

Using these estimates the accuracy, expressed as con- 


fidence limits, for a number of different schemes has 
been presented. The investigation has shown that 
very inaccurate estimates of the mean moisture con- 
tent of a field of corn may result when an estimate is 
based upon too few samples. Increasing the number 
of positions in the field at which ears are harvested 
appears to be much more efficient in improving ac- 
curacy than increasing the number of ears at any one 
position. While it is recognized that these results 
apply to these specific data, the main considerations 
may be useful in deciding upon a sampling scheme 
under all ordinary conditions. 
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Radiation Resistance of the Natural Bacterial 


Flora of Cured Ham’ 


Manuscript received May 31, 1960) 


Ux OF IONIZING RADIATION from 
spent fuel rods and linear accelerators has been pro- 
posed as a method of destroy ing the microbial popu- 
lation of foodstuffs to render the packaged or canned 
product commercially sterile. In order for a food 
process to be economically feasible in industry the 
level of spoilage must be extremely low. To preserve 
the nutritive properties of canned foods it would be 
desirable to use the minimum process schedule and 
still retain the necessary low level of spoilage, pro- 
vided, of course, the process is adequate to destroy all 
potential food poisoning organisms. 

The purpose of this study was to determine the level 
of irradiation necessary to destroy and/or inactivate 
spores and vegetative bacterial forms naturally oe- 
eurring in meat. It has been previously determined by 
Anderson et al (1) that a micrococeus was able to sur- 
vive high levels of radiation. This vegetative culture 
was originally isolated from meat. Previous work on 
irradiation resistance of spores by Morgan and Reed 
(7) has suggested that Clostridium botulinum spores 
are more resistant than Putrefactive Anaecrobe 3679 
spores. This is a reverse relationship compared with 
the relative resistance to heat, i.e., PA 3679 spores are 
much more heat resistant than Cl. botulinum spores 
Drake ef al (4) studied the effect of heat and irradi- 
ation on the microflora of canned ham. They con- 
cluded that combination methods of heat processing 
and irradiation did not appear to have any particn! 
advantage over present methods of heat pro vessing 
followed by refrigerated storage. Results on irradi- 
ation of chicken careasses by Coleby, Ingram and 
Shepherd (3) indicated severe flavor changes in this 
produet when stored for extended periods of time 


EXPERIMENTAL PROCEDURES 


Three separate experiments were conducted to study bac 
terial resistance to irradiation. The ham for the first experi 
ment was a portion of the eomposite cured ham sample reported 
by Brown, Vinton and Gross (2). Composite ham for the second 
experiment was obtained by taking samples from the Ottumwa 
plant canning lines twice a day for 10 days during the month 
of September 1959. The meat used in experiment 3 was raw 
pork collected over a 10-day period and used as a composite 


‘This paper reports research undertaken in cooperation with 
the Quartermaster Food and Container Institute for the Armed 
Forees, QM Research and Engineering Command, U. 8S. Army, 
and has been assigned number 1067 in the series of papers 
approved for publication. The views or conclusions contained 
in this report are those of the authors. They are not to be con 
strued as necessarily reflecting the views or indorsement of the 
Department of Defense. 

»" Presented at the Twentieth Annual Meeting of the Insti 
tute of Food Technologists, San Franciseo, California, May 17, 


1960, 


W. L. Brown, C. Vinton, and 
C. E. Gross 


John Morrell & Co., Ottumwa, lowa 


simple, All samples were collected fresh, sampled for initial 
counts, immediately frozen and held at 0° F until ready for 
mixing and eanning. A laboratory mixer was used to mix the 
samples and the meat was immediately filled into 208 x 109 eans 
and sealed. Each ean contained approximately 100 g of meat 
All cans were frozen at 0° F and held at this temperature be 
fore irradiation, irradiated at ambient temperature and immedi 
ately refrozen. 

The cans of meat were irradiated at W. F. 
Company, Rockford, Illinois. This eleetron beam source was 


and John Barnes 


checked for dosimetry by representatives of the Quartermaster 
Food and Container Institute for the Armed Forees, Chicago 
The reported doses represent levels of irradiation at the cen 
ter of the can of meat. In order to determine whether or not 
differences exist in bacterial destruction between a linear 
accelerator and gamma source one half of the cans from experi 
ment 2 were irradiated at the Argonne National Laboratory, 
Lemont, [llinois. The gamma source (spent fuel rods) dosimetry 
was also carefully determined by the Quartermaster Food and 
Container Institute for the Armed Forces. 

Cans were defrosted with tap water at a temperature of 
76° F until a meat temperature of 40° F was reached. The cans 
to be ineubated were placed immediately in the incubator at 
30° C or 26°C and observed 3 times a week for evidence of 
spoilage. Microscopic examination was made of the spoilage 
types. 

Total counts were made by aseptically transferring 10 g of 
meat from each can to 90 ml of sterile distilled water in a 
blender. The sample was emulsified and dilutions made to 
duplicate plates using Trytone Glucose Yeast Extract Agar for 
total counts. The recovery media for anaerobic counts was 
Eugon agar suggested by Wheaton et al (9) as the best media 
for recovery of irradiated PA spores. Heat resistance determi 
nations were made using the end point technique deseribed by 
Stumbo et al (8). 


RESULTS AND DISCUSSION 


Our initial experiment was designed to study the 
effect of radiation on the natural flora of a composite 
ham sample. The 208 x 109 cans were opened immedi 
ately after irradiation and counts made. Duplicate 
plate counts were made in TGYE to determine de 
struction of aerobie cells. Anaerobic counts with 
Eugon agar were made using Halvorson and Ziegler’s 
(6) most probable number technique to determine 
survivors, Individual colonies were examined miecro- 
scopically to determine surviving types. Thermal re 
sistance determinations were made on a 1-g sample. 
These results are presented in Table 1. 

Plate counts from Table 1 indicate the destruction 
between 0.16 and 0.32 megarad of all organisms able 
to grow aerobically. Anaerobic spores remained viable 
in extremely small numbers after the maximum radi 
ation level of 5.12 megarad. A coeceus form was also 
able to survive high levels of irradiation when sur 
vivors were checked microscopically. 

Thermal resistance values shown in Table 1 indi- 
cate the presence of PA 3679 since small numbers of 
spores of this organism are able to survive extremel) 
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TABLE 1 


The effect of different levels of radiation on the destruction of 
the natural flora of a composite ham sample 


naerot Thermal 
Radiation level Plate count Anaerobic Therma 


bacteria/g (Fo units) 
26.000 3.0 
R00 275 
275 0.6 
OR 1,250 275 06 
105 0.2 
0.2 
64 110 
1.28 20) 0.6 
20 
12 


* Less than 10 bacteria 


high levels of heat. Micros ‘opic examination and later 
identification of this organism confirmed its identity 
as the S-2 strain of PA 3679. 

The composite ham sample was inoculated with 
1000 S-2 PA 3679 spores per gram then a duplicate set 
of cans filled for radiation. The same handling pro- 
cedure was followed and results of survivor counts 
can be observed in Table 2. The counts are higher for 


TABLE 2 
The effect of different radiation levels on the destruction of 
the natural flora of a composite ham sample with 1000 S-2 PA 
3679 spores added per gram 


Radiation leve Plate count Anaerobic Thermal 
megarad bacteria/g count resistance 
5 bacteria/g (Fo units) 
1546 
5,000 1.0 
1,00 000 1.0 
“pee 00 1a 1.0 
100 1.0 
2 100 1.0 
77 1.0 
75 
195 
10 
I ha 10 t 


surviving anaerobic cells as would be expected. The 
thermal resistance values were slightly higher and 
more uniform with the added spores present in the 
meat 

The same meat was used to repeat the first experi- 
ment shown in Tables 1 and 2 using both the electron 
beam source and a gamma source. Irradiation dosage 
was changed to levels of 0. 1.0, 3.0, 5.0 and 7.0 mega- 
rad. Essentially the same results were. found in this 
repeat experiment using the composite ham sample. 
No differences in destruction of PA spores could be 
detected between the electron beam and gamma source. 

A rate of destruction with heat of the natural spores 
in this composite ham sample is shown in Table 3. 
These data show that spores of this strain of PA have 
a marked resistance to heat as well as irradiation when 
present in low numbers. The coccus able to withstand 
high levels of irradiation in experiment 1 was grown 
in pure culture and its resistance to heat f nd to be 
very low (was not able to survive 1 minute 130° FF). 
A gamma radiation resistant microcoecus isolated 
from food by Duggan eft al (5) was also resistant to 
ultra violet light irradiation. These results suggest 
that differences in the ability of vegetative micro- 
organisms to survive high levels of heat does not mean 


TABLE 3 


Rate of destruction of the natural spores present in the com- 
posite ham sample 


Heating lev« 
white \naerobic count 
ifter heating 
Equiv min at 2 
( 540 
l 128 
0 122 
79 
Ho 62 
1 2 


that these same organisms can survive high levels of 
irradiation 

The second experiment was conducted to determine 
the ability of surviving spores and/or vegetative cells 
to grow and produce visible spoilage in the incubated 
cans after irradiation at different levels. The ham was 
ground, filled into 208 x 109 cans and frozen before 
shipment to the irradiation sites. A duplicate set of 
cans was prepared with 200 PA spores/gram added to 
the normal flora of the cured ham 

One set of cans was counted immediately after re- 
ceiving the irradiated meat. Results are shown in 
Table 4 for the uninoculated meat and Table 5 for the 
inoculated samples. These data again indicate low 
numbers of organisms able to survive the irradiation 
treatment. As an additional method to detect anae- 
robie spores a sar iple was aseptically removed from 
the cans and transferred to elucose brain broth bottles 
for 48 hr incubation at 35° C. All samples shown in 
Table 4 were positive. The types of organisms sur- 
viving high levels of irradiation were the S-2 strain of 


PA 3679 and a cocceus form that resists irradiation. 


TABLE 4 
Survivors after irradiation of cured ham at different levels 
using an electron beam source and gamma source 


Radiatior 
evel Pla \ Anaerobic count 
n rat 
legarad hac ria/g g i/g bacteria/g 
17 
25 
15 
i 15 
si 
7 25 
TABLE 5 


Survivors after irradiation of inoculated cured ham at different 
levels using an electron beam source and gamma source 


Electron beam source (:amma source 
Radiatior 


leve 


late cour {naerobi ) count 
megarad 


Anaerobic count 


bacteria/g 


1,000 

‘ 110 

14 6 

7 i 16 

0 l 16 
4.0 20 
0 ) 11 
7.0 27 
7 17 


2 
} 
J 
2.00 
| 
i 
* Less than 10 bacteria g 
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The surviving cocci in this experiment were able to TABLE 7 


grow aerobically. No significant differences were 
noted between irradiation sites; however, the inocu- 
lated set of cans showed a definite increase in PA 
count over the corresponding irradiation level of un- 
inoculated meat. 

A duplicate set of cans was incubated at 30° C for 
a period of 2 months to observe for signs of spoilage. 
The cans were examined 3 times a week and removed 
from the incubator when spoilage occurred. 

Results presented in Table 6 for the uninoculated 
cans show that spores and in some cases vegetative 


TABLE 6 


Bacterial counts of meat from Experiment 2 after incubation 
at 30° C for two months 


Electron beam source Gamma source 


Radiation 
leve 


mon i) Plate count Anaerobic count! Plate count | Anaerobic count 
(megarat 


bacteria/g bacteria/g bacteria/g bacteria/g 


0 1 1 
0.5 470) 5,420 2 
1.0 140 1,750 2 
2.0 100 10,000 46 
2.0 90 240 2 
4.0 10 50 27 
10 
6.0 270 5 175 
7.0 278 
af 1 17 


* Less than 10 bacteria 
' Spoiled after 6 days 


cells remain viable for 2 months in the meat. The cans, 
except controls, did not swell or show signs of spoilage 
after the incubation period of two months. The num- 
bers of anaerobic bacterial cells inereased with inecu- 
bation. Normal levels of curing salts (salt, sugar, ni- 
trate and nitrite) exert inhibitory effects on anaerobic 
spores in meat (10). This inhibition is very pro- 
nounced in thermally processed meats of the luncheon 
meat type. The data in Table 6 indicate the possibility 
of a similar type inhibition with irradiation process- 
ing. Subeultures and microscopic examination of sur- 
viving cells showed the presence of Clostridia in all 
cans. Similar results were found in the cans contain- 
ing meat inoculated with low numbers of S-2 PA 3679 
spores. 

A third experiment was designed to study the effect 
of leaving out the curing ingredients on germination 
and growth of spores after various levels of irradi- 
ation. Fresh raw pork was the meat for this experi- 
ment instead of cured ham. The cans were prepared 
in the same manner as deseribed in preceeding experi- 
ments. 
significant differences were found between sources in 
Five cans of pork were 
irradiated at each level to give a set for initial counts 
and cans for storage at different incubation tempera- 
tures. Again a duplicate set of cans was prepared 
with 300 PA spores per gram. Immediately after 
receipt of the cans from the electron beam source two 
sets were aseptically opened for initial counts. This 
information is summarized in Table 7. 

Table 7 shows small numbers of organisms sur- 
viving irradiation. Mieroscopic examination of 
colonies again indicated the survival of Clostridia 


A single irradiation source was used sinee no 


the first two experiments. 


Bacterial counts of raw pork after irradiation 


Radiation Raw pork Raw pork + 300 PA spores/g 
eve 


Plate count | Anaerobic count! Plate count | Anaerobic count 
(megarad) 


bacteria/g bacteria/g bacteria/g 


0 220,000 240 


220,000 540 

0.5 95 22 
1.0 10 2 

2.0 25 35 10 
0 1 1 

1.0 1 1 
6.0 2 17 
8.0 15 10 237 
10.0 10 a0 240 
12.0 10 50 


* Less than 10 bacteria/g 


(PA) and cocci. To deterinine the ability of surviving 
spores to grow and cause spoilage cans of raw pork 
and inoculated raw pork were incubated at 26° C and 


30° C. Table 8 summarizes the data on raw pork. 
TABLE 8 

Spoilage data on irradiated raw pork incubated at two 
temperatures 


Counts after 53 days incubation (bacteria/g) 
Radiation 


(megarad 


Plate count | Anaerobic count) Plate count | Anaerobic count 

05 ‘ ‘ 
1.0 ‘ ‘ 
2.0 500 7 ’ 
70 
4.0 ) 220 1 
6.0 1620 
7 
10.0 240 16 
12.0 5000 220 1 


* Less than 10 bacteria/g 
Spoiled after 8 days 
Spoiled after 10 days 

* Spoiled after 1 day. 


* Spoiled after 2 days 


Spoilage was of a putrefactive nature and all cans 
through the level of 1.0 megarad spoiled. The cocei 
appear to diminish in numbers with incubation but 
the anaerobic count was higher indicating spore 
germination and growth. The inoculated raw pork 
results in Table 9 show even higher anaerobic counts 
especially at the incubation temperature 
(26° C). Perhaps more of the cans incubated at 26° C 


lower 


TABLE 9 


Spoilage data on irradiated inoculated raw pork incubated at 
two temperatures 


Counts after 24 days incubation (bacteria/g) 
Radiation 
level 26°C 
(megarad) 


Plate count Anaerobic count Plate count | Anaerobic count 

1 

0.5 

2.0 410 540 590 

0 500 1,620 5 
4.0 10 540 
6.0 2000 10,000 15 S50 
gO 20 10,000 10 350 
10.0 50 1,620 5100 54 
12.0 220 260 


* Less than 10 bacteria/g 
Spoiled after 8 days 

2 Spoiled after 1 day 

® Spoiled after 2 days. 
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Our men don’t travel by parcel post, but if you 
think we’re joking about sending a technical man, 
you are absolutely wrong. 


We have a wonderful new product which must be 
actually tried to be appreciated. It is Tora Food — 
our name for our superb, primary-grown Torula 
Yeast U.S.P. 


Tora Food has an amazing ability to accentuate 
and improve natural flavors. So chances are very 
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available in 2 distinct types: 
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Rich, full chocolate flavor for 
synthetic chocolate coatings. 
Also used as chocolate en- 
hancer/extender in products 
containing natural chocolate. 


BUTTATONE 


A concentrated butter flavor, 
based on a pure milk starter 
distillate. Water and oil- 
soluble available. For candies, 
coatings, syrups, etc. 


DOLCOTONE 


An aromatic chernical of ke- RUM ETHER 

tonic nature, twice the 

strength of Coumarin. For the flavor of rum. An im- 
portant aromatic which has 
been widely used for a num- 
ber of years. 


OIL-SOLUBLE SPECIALTIES 
HONEY - MALT - MARASCHINO - MANGO - MOCHA 


These oil-soluble specialties 

combine flavor strength, dura- 

bility and authenticity. Rec- \ 
ommended proportions, one \| 
ounce flavor to 100 pounds of 1 
product. \ 
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would have spoiled if the incubation period had been 
extended. Studies are underway to determine the 
spoilage level with extended storage periods. 

The S-2 strain of PA 3679 was inoculated into 
sterile baby food and allowed to grow for 3 days at 
37°C. This baby food was transferred to sterile 
208 x 109 cans. The cans were sealed, frozen and 
irradiated at levels of 0, 0.5, 1.0, 2.0, 3.0, 4.0, 6.0, 8.0, 
10.0 and 12 megarad. Immediately after radiation 
one half of the cans (0, 1, 3, 6 and 10 megarad) were 
checked for viability by aseptically transferring a 1-¢ 
portion of the baby food into brain broth bottles. All 
cans contained viable spores. The remaining eans 
were placed in the 30° C incubator for a period of 70 
days. The contents were liquefied as determined by 
shaking the cans but no evidence of gas formation was 
noted. The meat from each can was counted in Eugon 
agar and the results are presented in Table 10. The 
spores were able to germinate and grow at 30° C and 
large numbers were found after incubation 


TABLE 10 
Irradiated baby food counts after 70-days incubation at 30° C 


Radiation leve Anaer 


cou 
megarad ) bacteria/g) 
10 
10 
1.0 10 
10 
12.4 10 


Extensive damage to the enamel was encountered 
after incubation and can be seen in the photograph of 
Figure 1. 

The anaerobic spores from each experiment that 
were able to survive high levels of irradiation were 
isolated, grown in pure culture and identified. In all 
cases they were the S-2 strain of PA 3679. Identifiea- 
tion was made by fermentation of sugars, growth tem 
perature, toxicity tests with guinea pigs and the ex- 
treme resistance to heat (F,.9) when grown in meat. 
A typical putrefactive odor was produced by these 
isolates 

Bacterial counts are extremely difficult to make with 
accuracy when small numbers of organisms are 
present therefore little significance can be placed on 
exact numbers in the tables. In all eases organisms 


NO 120 no 114 


12.0 mEGA RAD 2 MEGA RAD 


INCUBATED 70 DAYS 
AT 30°C 


Figure 1. Inoculated irradiated baby food. 


were present when other measures were used to detect 
their presence such as heat resistance determinations 
and incubation at growth temperatures. 


SUMMARY 


Three separate experiments were conducted to 
study the radiation resistance of the natural bacterial 
flora of canned ham. Most strains were extremely 
sensitive to irradiation aid were destroyed at low 
levels. Two strains of cocci were able to survive high 
levels of radiation but were not studied extensively 
since in commercial processing they would be de- 
stroyed with low levels of heat. Small numbers of 
spores were able to survive high levels of radiation in 
cans of cured ham. 

These spores were identified as the S-2 strain of PA 
3679. If curing salts (salt, sugar, nitrate and nitrite) 
were present in normal amounts the ground ham did 
not spoil in the cans given at least 0.5 megarad irradi- 
ation when incubated at 26° C and 30° C for a period 
of two months. 

The spores were able to grow and produce spoilage 
through a radiation level of one megarad, provided no 
curing salts were present in the meat. Counts after 
ineubation indicated that the cells were increasing in 
numbers in cans of meat containing no curing salts. 

No marked differences were found in destruction of 
bacteria between a gamma source and electron beam 
source of irradiation. 
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Anthocyanins. II. 


Action of Anthocyanin Pigments and Related Compounds on the 


a,b,c 


Growth of Certain Microorganisms 
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Tue CHEMICAL REACTIVITY of an- 
thocyanin pigments in food has been recognized for 
35 vears or more (6). Only within the past few years 
have anthocyanin pigments been demonstrated to 
possess activity toward bacteria (8, 11, 14, 23, 24, 27, 
38). Beeause of the relative ubiquity of anthocyanins 
in nature and the numerous forms in which they 
occur, this study was undertaken (a) to compare an- 
thocyanin compounds for microbial activity, (b) to 
begin to correlate structure with activity, and (¢) to 
learn whether heating affects activity. 

24) and two of his doctoral stu- 
at the University of 


Masquelier (17, 23, 
dents (Jensen and Lancepleine 
Bordeaux were apparently the 
that anthocvanin pigments may possess bactericidal 
Prior investigators (4, 20) had found 
activity. Jensen (//) eredits Lancepleine with the 
idea of adding anthocyanin pigment to white wine to 
learn whether Eberthella typhosa would be more 
readily destroyed thereby. Jensen (14) herself estab- 
lished that a purified, partially-demethoxylated mal- 
vidin bactericidal. Pratt, 
atmadja (27) that the 
evanidin, pelargonidin, and delphinidin decreased the 
lag phase of growth of certain bacteria but that these 


first to demonstrate 


activity. not 


was Powers, and Soma- 


observed monoglucosides of 


compounds also decreased the maximum growth at- 


tained. Recently, Masquelier (22) has stated that 
eyanidin and pelargonidin are not bactericidal. 
EXPERIMENTAL 
Anthocyanin compounds. Five synthetic compounds were 


used. They were: apigeninidin-chloride; apigeninidin-chloride-4’ 
; 
methyl ether; 


and 5-desoxy-3 
methylether. 


methyl ether: 
5-desoxy-apigeninidin-chloride-4’ 
methoxy-apigeninidin-chloride-4’ 


Natural anthocyanins contained in frozen strawberries, bot 


tled Coneord grape juice, and Pinot Noir wine were extracted 
with acidified butanol The pigments were separated and 
purified by paper chromatographic means and erystallized in 


racuo (2a) 
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Bacterial procedures. Cultures of Escherichia coli, Lacto 
bacillus casei, and Staphylococcus aureus were used. The cul 
tures were maintained in tryptone-glucose-yeast (TGY) broth. 


The effect of the anthocyanin compounds or their breakdown 
products on the growth of the test organisms was determined by 
means of sensitivity dises. agar 
seeded with an 18-hr or 24-hr culture of the test organism (1¢ 

inoculum) and the inoculated medium was poured into Petri 


Tryptone-glucose-yeast was 


dishes. An aqueous, neutral solution (0.05 ml) of the com 
pound being tested was added to sterile dises and allowed to 
dry. The dises were then placed upon the surface of the 


hardened agar. The plates were incubated at 37° C and exan 
ined at 24 and 48 hr for evidence of inhibition or stimulation 
of the test organism. 

Thermal degradation. The 
natural anthocyanins were heated for 
at 100° C in HC! solution at pH 3.4. 
the solution was neutralized and applied to sensitivity dises as 


the 
min 


and 
120 


After the heating period, 


synthetic compounds 


30, 60, 90, and 


deseribed above. 

Identification of compounds. The pigments were identified 
paper chromatographic means (3, 9). The ab 
and p-hydroxybenzoie acid (15, 28) in 


by presence or 
sence of phloroglucino 
paper chromatography 
(4: 3:5): 
15.8 g NasBOs/liter 


(20:5:saturated with 


the heated solutions was determined by 
1-butanol 
buffer containing 


using 3 solvents: wetic acid: water 
butanol :ethanol: 
(1: 1:1); and benzene:acetie acid: water 
water The chromatograms 
sulfanilie acid soln (7). Hydroxymethylfurfural and furfural 
21, 35) were tested for with the BAW solvent above, with 


(45: and with 


borate 


were developed with diazotized 


(12, 
1-butanol:ethanol: water 5:50), 
(80:20), 


phenol: water 


The infrared spectra of some of the anthoeyanin compounds 
Seckman IR 5 spectrophotometer. Both 
and deposition of the 
For the latter method, 
freshly distilled anhydrous ethanol was used as the solvent and 


was determined using : 
the mull method 
pigment on the NaCl prism were used. 


(using mineral oil) 


the solvent was rapidly evaporated with a hair dryer. 


RESULTS 


Synthetic compounds. Of the 5 
apigeni 


s\ nthetic compounds, 5 
nidin-chloride, and 
were inhibitory toward 8S, but toward 
L. casei. The other 2 compounds, 3’-methoxy-apigeninidin 
chloride-4’-methyl-ether 
ether, had no effect on any of the organisms. 
tivity of the compounds toward 8S. 
and shown in and 
extracted from strawberries exhibited activity toward the 3 or 


aureus not coli nor 


and 
The degree of ac 


Table 
monoglucoside 


aureus is listed in 


Pelargonidin-3 


Figures 1 
ganisms tested. It was generally inhibitory toward E. coli and 
S. aureus, but at the upper levels of applieation, evidence of 
both stimulation and inhibition could be seen around the sensi 
tivity dises when L. The 
tabulated in 


casei was the test organism, relation 
ship of to 


Table 2 and shown in Figure 3. 


concentration microbial activity is 


Tests were conducted with pelargonidin prepared by hydro 


lyzing the pelargonidin-3-monoglucoside with acid and with an 


unk 
| 
ong 
j 
| 
1 
iit i 
+ 
A 
i 
| 
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TABLE 1 


Effect of synthetic apigeninidin compounds on growth of 
Staphylococcus aureus 


Inhibition! 
r/dise | 10 mg/dis« 
5-Desoxy Methoxy 
Methyl! Ether 
Apigeninidin-Chloride 
5-Desoxy-Apigeninidin-Chloride-4 
Methyl-! 
Meth 
Apigenini 
nhibitions di t mm) of zone of inhibition minus diameter 
of dis« 


TABLE 2 


Effect of concentration of pelargonidin-3-monoglucoside on 
growth of test organisms 


Inhb? Stim 


inhibition minus diame 


TABLE 3 
Action of fractions extracted from Pinot Noir wine 


nhibition 


anthocyanase preparation at pH 3.2 (13, 37), but no aetion on 
the organisms could be discerned by the sensitivity dise method. 
Because of the low solubility of the aglucone, not only was the 
pigment idded to the sensitivity dise but it was also added 
directiy to the agar by depositing 10 mg in 0.05 ml of a 95% 
ethanol solution. Preliminary study established that deposition 
of OF P95C— aleohol did not affeet growth. As a double 
cheek, control drops of aleohol containing no pigment were 
added to the same plates as drops containing the pigment. 
Neither the naleohol ilone nor the pigment dissolved in it 


affeeted growth. 

Pigments extracted from Pinot Noir wine also varied in ae 
tivity. Some fractions stimulated growth of some organisms 
while inhibiting a different organism and, as with the pelar 
gonidin-3-monoglucoside, some fractions both inhibited and 
stimulated growth of the same organism. Fraction W-1, del 
phinidin-3-monoglucoside, was the only anthoeyanin which in 
hibited growth ef #. coli. L. casei either was not acted upon or 
it was stimulated by the various fractions. In general, S, aureus 
was stimulated ,.but pigment W-5 (not identified) contained 
both stimulating and inhibiting factors. Intact wine, adjusted 
to pH 6.8, did not stimulate growth. 


Figure 1. Infiuence of 5 mg and 10 mg apigeninidin- 
chloride on growth of S. aureus. Disc containing 5 mg, upper 
left; disc containing 10 mg, upper right; control disc at bottom. 


Figure 2. Influence of 5 mg and 10 mg _ 5-desoxy-3’- 
methoxy-apigeninidin-chloride-4'-methyl-ether on growth of S. 
aureus. Disc at upper left contains 5 mg; at upper right, con- 
tains 10 mg. Control disc at bottom. 
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az 
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Sa 
ay 
4 
Conen E. coli L. casei S. aureus 
pigment 
mg/0.5” 
0 1.8 0 0 0 
4 ; ( 0 0 | - 
15.0 0 12.8 ( 8.8 
84 
4 : 
noe mea rable effect 
Values listed = diameter (mm) of on of 
ie 
be 4] 
| 
Stimulation or 
E. col S. aureus L. casei 
Fraction 
me 10 meg > me 10 me > me 10 me ‘ 
WW ; 7 ! 17 a® | 
W, 7 5 10 
W, 13 18 0 0 
We 7 15 7 15 f 12 
Inhibition or stim atior hown as diameter mm) of zone minus P < 1, J 
diameter of di Negative ilues denote inhibitior = eT 
Zor f inhibition immediat surrounded by zone of stimulatior 7 R= 4 
i 
4 
. 
| 


FOOD TECHNOLOGY, DECEMBER, 1960 


TABLE 4 
Action of fractions extracted from grape juice 


Stimulation or inhibition? 


urs 
action — E. coli L. casei S. aureus 


5 me/dise 10 mg/dise 5 mg/dise 10 mg/dise|5 mg, dis« 


13 
1 Diameter of zone minus diameter of dise in millimeters. Negative 
values denote inhibition 
2 Slight inhibition. 


Although Fraction W-2 isolated from Pinot Noir wine stimu 
lated growth of the 3 orgwaisms, Fraction G-2, which had 
similar Re values but was extracted from Coneord-type grape 
juice, was not stimulatory toward all the organisms. At a level 
of 10 mg per dise, Fraction G-2 inhibited Z&. coli and it showed 
both types of activity toward L. casei. Malvidin-3-monogluco 
side (Fraction G-4) was either stimulatory or without activity 
toward the test organisms. The activities observed are listed 
in Tables 3 and 4. It may be noted from Table 3 that Fraction 
W-4 (malvidin, the aglucone) stimulated EZ. coli and was with 
out effeet on the other two organisms. It may also be noted 
from Table 4 that inhibition at 24 hr was sometimes transitory 
and that stimulation of growth was evident by the end of 48 hr 
incubation. 

Identity of compounds. The Re values of the different com 
pounds in different solvents are shown in Tables 5, 6, and 7. 
The Re values for apigeninidin-chloride did not agree with those 
reported for the natural apigeninidin compound (9). The 
pigments, however, did conform to theories concerning chroma 
tographie movement as influenced by structural configuration 
(3, 10, 33). 

Where identification of natural pigments could be made 
with reasonable certainty, the identity of the pigment is given 
in Tables 6 or 7. Some of the compounds listed are suspected 
not to be anthocyanin pigments judging by their lack of color 
or other characteristies, but the Re values are listed to indicate 
the presence of these compounds, 

Action of heated pigments. Many foods which contain 
anthoeyanin pigments are heated at some stage «uring their 
preparation or processing. The various pigments therefore were 
heated for different lengths of time to learn the extent to 
which heating affeets the microbial properties of the pigments. 
(It is recognized, of course, that both the grape juice and the 
wine had already received some heating during processing. 
The results of the heating studies are listed in Tables 8, 9, and 
10. In general, it may be noted from Table 8 that apigeninidin 
chloride and 5-desoxy apigeninidin-chloride-4’-methyl-ether lost 
their ability to inhibit the organisms at some time during the 


or 


heating period but that activity was regained, and that 3 


Figure 3. Relationship of concentration of pelargonidin-3- 
monoglucoside to inhibition of E. coli. The respective concen 
tration of pigment for discs 1, 2, 3, 4, 5, and 6 were, re 
spectively, 1.0, 2.0, 3.0, 6.0, 12.0, and 15.0 mg. Discs labeled 
**C’’ are control discs. 


methoxy-apigeninidin-chloride-4’-methylether, which originall) 
did not inhibit S. aureus, affected growth after 90 and 120 
minutes’ heating. Against L. casei, none of the synthetic com 
pounds were originally inhibitory, but 5-desoxy-apigeninidin 
chloride-4’-methyl-ether and 3’-methoxy-apigeninidin-chloride-4 
methyl-ether beeame inhibitory after 60 minutes heating. 
No inhibition could be demonstrated after 120 min heating 
(Table 9 

Paper chromatographie studies established that phloroglu 
cinol was formed when apigeninidin-ehloride, apigeninidin 
chloride-4'-methyl-ether, and 3’-methoxy apigeninidin-chloride 
t'-methyl-ether were heated. 

From Table 10, it may be noted that if heating affected th 
wine fractions at all, the effect was to make them stimulatory 

Infrared analysis. Infrared spectral analysis was made o 
some of the compounds in an effort to learn whether infrared 
analysis could be of aid in supplementing paper chromatogra 
phy as a means of identifying compounds. The infrared curves 
for 3 grape fractions and for the 5 synthetie compounds ar 
shown in Figures 4 and 5, Although fraction G-10 was not 
considered to be an anthocyanin by paper chromatography, its 
curve was similar to that of G-2 which was an anthocyanin 
and to G-6 which is considered to be an anthocyanin although 
not identified. The 2 curves for pelargonidin-3-monoglucoside 
represent a freshly extracted and purified compound and one 
which had been stored for several months. The absorption 
points of the grape pigments and pelargonidin-3-monoglucoside 


TABLE 5 
R; values for apigeninidin compounds 


Fractions 


Apigeninidin-Chloride 
Apigeninidin-Chloride-4’-Methyl-Ether 


3'-Methoxy-Apigeninidin-Chloride-4 -Methyl-Ether 
4’-Methyl-Ether 


Re values Description 


HAc HCl Forestal Formic Visible light 


1.00 0.81 Orange pink 

Orange pink 

0.70 Yellow 

1.00 1.00 Yellow Yellow-green 


(fluorescer 


1.00 0.92 Salmon pink Red 


1.00 0.88 


Orange Yellow brown 
Orange Yellow brow: 
fluorescence 


i Solvent ratios: n-butanol:acetic acid: water (4:1:5); 1% hydrochloric acid in water; acetic acid: hydrochloric acid:water : 5:3) Foresta 
acetic acid: hydrochloric acid: water) (30:3:10); formie acid: hydrochloric acid: water (5:2:3). 


2? Major fraction 
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-“BEEF- UP” YOUR REPEAT 


ITH HVP- CENTURY 


The initial sale is important but volume is built on 
repeats. That’s why so many food processors are 
including Hercules HVP*-Century powdered in 
their formulations for the flavor of well-browned 
beef. It’s a flavor that brings satisfied customers 
back to the counter again for “‘seconds.”’ 
HVP-Century, a total hydrolyzed vegetable pro- 
tein derived from wheat protein, contains 100°; of 
all the amino acids derived from the hydrolysis 
with none of the monosodium glutamate removed. 


The latest addition to Hercules’ full life of HVP 
powder and liquids and MSG, HVP-Century of- 
fers many possibilities for cost savings and process- 
ing advantages. 

A four-page data sheet is available to provide 
complete specifications on HV P-Century as well as 
information on how to compute cost savings and 
convert formulations. A data sheet and a sample of 
HVP-Century, which has FDA acceptance for use 
in many applications, can be obtained by writing: 


Huron Milling Division, Virginia Cellulose Department 
HERCULES POWDER COMPANY 


Hercules Tower, 910 Market Street, Wilmington 99, Delaware 
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Re 


Forestal 


were checked against the 


absorption speetra of various glyco 
sides of evanidin as determined by Farmer (7) and very kindly 
furnished to us by him Phillips determined the infrared spec 


tra of antirrhinin, chrysanthemin, and pelargonidin for Li and 


Wagenknecht l The values for antirrhinin were supplied 
by Li 5 There were distinet similarities between Farmer’s 
curves (?) and ours and also points of disagreement which may 


be related to the structural differences of the compounds. Some 


of the absorption points furnished by Li likewise wert 


identieal or close to those observed in this study The infrared 
eurves for the synthetic compounds were, as is evident, different 
from the natural compounds. The synthetic and natural com 


wounds differ not only in glyeosidation but also in other struc 


DISCUSSION 


This study and the previous one (27) are alike in 
that evidence of stimulation of growth by natural 
anthocyanin pigments was obtained. In the previous 
investigation, a decrease in the lag phase of growth 
was noted when growth rate studies in liquid media 
were conducted. In this study, accelerated multiplica 
tion was noted as a dense ring surrounding the sensi 
tivity clises. 

One possibility for the stimulation observed is that 
the pigments were not pure and that the effect ob 
served may merely represent stimulation due to con 
Although there 
might have been traces of sugar adsorbed onto the 


taminating non-glyeosidic sugar. 


erystallized glycosides, paper chromatography did not 
demonstrate such, Furthermore, the medium used con 
tained 0.1% dextrose plus a small amount of addi 
tional sugar derived from the beef extract contained 
in the TGY agar. 
sugar were present, the amount would be extremely 


Even if traces of non glycosidic 


small compared with that already present in the 
medium since no more than 10 mg 


f pigment was 
added to the sensitivity dise and all the pigment did 


TABLE 6 


values and tentative identification of isolated wine compounds 


TABLE 
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Tentative 
dentification 


Delphinidin-3 


monoglucoside 


ivender pink 
Salmon pink 


Stra 


Delphinidin 


Malvidin 


not migrate from the disc. It appears likely that if 
stimulation resulted from the presence of sugar in 
the glycoside, the stimulation arose because the or- 
gvanisms had the ability to break the glycosyl bond, 
It is also possible that in the 
re-establishment of equilibrium between a and £ glu- 


deriving energy thereby 


) 


cose (2) that the organism can use one form more 
effectively than the other. 

The fact that some stimulation of S. aureus resulted 
when the 3’-methoxy-apigeninidin-chloride-4’-methyl- 
ether was hea’ a 90 and 120 min suggests that stimu- 
lation represents a mode of action other than breaking 
of the glycosy| bond. Schauffstatter (34) also ob- 
served that flavone compounds affected the growth of 
bacteria. One way in which compounds might either 
stimulate or inhibit the organisms would be through 
poising of the redox potential at an especially favor- 
able or unfavorable level. Either the sugar or the 
anthocyanin might do this (30, 32). Another means 
whereby the pigments might act is through chelation 
Kelley and Watts (16) have 
demonstrated that eyanidin chelates copper readily. 


of essential nutrients 
Chelation by flavonoid compounds has been studied by 
Clark and Geissman (5 

One respect in which the present study may dis- 
agree with prior work concerns wine pigment No. W-4 
which stimulated growth and was identified as mal- 
vidin. Jensen (14) found that a partially-demethoxy- 
lated malvidin was bactericidal. The difference in 
erepaney in results. This study agrees with that of 
Masquelier 


ree of methoxylation might account for the dis- 


22) who observed that pelargonidin was 
without bactericidal activity 

The Ry values of the 4 pigmented compounds ex- 
tracted from the Pinot Noir wine agreed closely with 


/ 


R; values and tentative identification of isolated grape compounds 


Tentative 
identification 


rple Delphinidin-3 
monoglucoside 
Light ros« Red fluor Malvidin-3,5 


diglucoside 


Malvidin-3 
monoglucoside 


| 
ter 
Description 
! 
BAW 1% HCl Visible light gl 
FY 
0.1% 0.67 0.04 Purple 
W 0.18 146 0.17 
W 1.28 0.63 0.09 im 
W 1.68 0 y pink Fluorescence 
0.64 65 White fluo 
: 
} 
tural groupings. 2 
i 
Re Descriptior 
‘ 
BAW Forestal 1% Visible ligt ght 
G B 
G 0.13 
G 0.19 0.44 18 
G.. 0.33 0.64 0 Pink red Violet fluor ore 
} 0.37 0.8 0.07 Light pink Red fluc 
3 G 0.42 0.84 "0.08 Pink 7 
G, 0.47 0.83 Light pink 
lig 0.66 Pink : 
0.69 0.92 0 7 Blue 
| 


Compound 0 


Apigeninidin-Chloride 4 
Ether coe 2 5 
0 


\pigeninidin-Chloride-4’-Methyl- Ether 0 0 


2 Also showed slight .inhibitior 


Compound 0 
5 me 


0 0 


0 0 


those reported by Rankine, Kepner, and Webb (29) 
who compared the pigments of several varieties of 
grapes. Three of the pigments could be identified with 
a fair degree of certainty, but the identity of Fraction 
W-2 is in doubt. This fraction had the same Ry values 
as Fraction G-2 which was identified as malvidin-3-5 
diglucoside on the basis of Ry values, fluorescence 
under ultraviolet light, and color in visible light. In 
spite of the almost complete identity of Ry values, 
Fraction W-2 appeared to be different from Fraction 
G-2. The wine pigment did not fluoresce in ultraviolet 
light which suggests that it was not glycosylated at 
the fifth carbon position, and, from a biological point 
of view, the action of Fraction W-2 toward the 3 or- 
ganisms was different in some respects from that of 
Fraction G-2. Ribereau-Gaynon (31) states that di 


glucosides are not found in Vitis vinifera grapes but 
that they are present in many other species. Fraction 
W-2 was similar in some respects to Fraction G-2, 
identified as malvidin-3-5-diglucoside, but it probably 
was not identical with it. 

Identification of phloroglucinol as a_ breakdown 
product of anthocyanin pigment when heated in acid 


TABLE 10 


Action of pigments extracted from wine after heating for 30 
and 60 minutes 


Stimulation! 
Time of 
Pigment | heating E. col L.. casei 
min 


S. aureus 


Ww 11 i4 10 
60 7 11 8 
W, lt 0 
W 17 0 0 
60 15 “ 
Diameter of zone minus diameter of dise in millimeters 


630 FOOD TECHNOLOGY, DECEMBER, 1960 


TABLE 8 


Effect of synthetic apigeninidin compounds after heating 30, 60, 90, and 120 minutes at 100°C on S. aureus 


5 meg 10 me > my 10 meg me 10 mg me 10 meg 


1 0 l 
l 
0 0 1 ; 1 


1 Inhibition or stimulation zone in millimeters minus diameter (mm) of dis¢ Negative values deiote inhibitior 


TABLE 9 


Effect of synthetic apigeninidin compounds after heating 30, 60, 90, and 120 minutes at 100°C on L. casei 


10 mg 5 meg mg »>me meg 10 me 


nhibition or stimulation zone in millimeters minus diameter (mm) of dis« Negative values denote imbopbitior 


Heating periods and inhibition 


Heating periods and inhibition 


i 7 2 i 0 


solution has not apparently previously been reported 


In earlier studies in this laboratory, Pratt (26) identi 


fied phloroglucinol and p-hydroxybenzoie acid as in 


termediate or end products when pelargonidin-3 


monoglucoside was heated for periods up to 2 hr at 
180° 
when the S\ nthetic compounds were heated. Michener, 


Phloroglucinol was identified in this study 


Thompson, and Lewis (25) have studied the influence 


of phlorglucin (phloroglucinol) on growth of a 
strain of the Clostridia, P. A. 3679. Walker and Link 
(36) have shown phloroglucinol to be toxie toward 


some organisms. 


Figure 4. Infrared spectral curves, grape and strawberry 
pigments. Curve G-2 is for malvidin-3, 5-diglucoside; G-3, G-6, 
and G-10, not identified. Curve Po is for a sample of pelargo- 
nidin-3-monoglucoside stored several months; curve Pn for a 
freshly-extracted and purified sample of pelargonidin-3-mono- 
glucoside. 


4 
“3 
> meg 10 mg 
0 0 0 6 ) 0 a 
sts 
: 
> 
| 0 0 
0 2 2 6 0 
7 
: : 
| 
“3 
| 
| 
) de 
Ws 12 7 20 15 17 12 ‘ L 
on 
f 


ANTHOCYANINS 


2800 
pee 
——+ 


531 


Figure 5. 


Infrared spectra of synthetic compounds. Curves A, B, C, D, and E, respectively, are for 5- 


; 3'-meth- 
oxy-apigeninidin-chloride-4’-methyl-ether; apigeninidin-chloride-4’-methyl-ether; and apigeninidin-chloride. 


SUMMARY 


Pelargonidin-3-monoglucoside and delphinidin-3 
monoglucoside inhibited the growth of EF. coli. Mal 
vidin-3,5-dighucoside stim lated growth at some stages 
and inhibited it at others. Delphinidin and malvidin 
stimulate growth 


The compounds, 5-desoxy-3’-methoxy-apigeninidin 
chloride-4’-methy|-et her 
soxy-apigeninidin-chloride-4’-methyl-ether, and pelar 
vonidin-3-monoglucoside, each inhibited the growth of 


ipigeninidin-ehloride, 5-de 


N. aureus. De phir din-3-monogelucoside, malvidin-3.5 


diglucoside, malvidin-8-monoglucoside, and delphini 
din accelerated multiplication as evidenced by in 
creased growth around the sensitivity dises 


L. casei generally was stimulated by malvidin-3,5 


diglueoside and malvidiu At a concentration of 10 
mg pigment per disc, malvidin 3.5-diglucoside in 
hibited erowth and pelargonidin-3-monoglucoside 
likewise was Inhibitory 

Heating of synthetic compounds resulted in the loss 


of activity in some cases and the gaining of activity in 
other cases where the non-heated compound had been 
without activity 
The Ry values of the compounds and the infrared 
spectra of some of the compounds were determined 
Liberation of phloroglucinol in acid solution during 
the heating of the synthetic compounds was demon 


strated by paper chromatographie analysis 
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Tax PROTECTION afforded by chlo- 
rination of drinking water to prevent the spread of 
disease bacteria is well known. These microorganisms 
are, for the most part, non-spore formers, ‘easily 
killed by low concentrations of chlorine at room tem 
perature. Comprehensive studies performed on spore- 
forming bacteria important in the spoilage of canned 
foods are lacking in the literature. Since the length 
of a process for canned foods is dependent upon the 
number of bacterial spores in the raw product at the 
time of the heat treatment, the bacterial “‘spore load”’ 
is of primary importance (4). Process times are based 
on a ‘“‘normal load’’ and contamination above this 
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level might lead to spoilage; therefore, any decrease 
in the ‘‘spore-load’’ prior to heat treatment would be. 


beneficial. 

In-plant chlorination studies have been conducted 
by Somers (73) who found that chlorination reduced 
the total bacterial count. This study indicated that 
no increased corrosion of the equipment was noted 
where 5 ppm residual chlorine was maintained during 
operations, and 20 ppm for clean up periods. One of 
the benefits derived from in-plant chlorination, as 
proposed by Mercer and Somers (11) is killing of the 
vegetative cells of the organism which form spores, 
prior to spore formation. 

In the tomato juice processing plant, the chopper, 
preheater, extractors, pumps, pipe lines and_ filler 
bowls cannot be chlorinated during normal operations 
and therefore, these points in the process lines have 
been listed as sources of contamination (2, 14). The 
development of information needed for the sporicidal! 
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Foxboro Cam-Set Schedule Controllers 
protect the uniformity of Pabst Blue-Ribbon Beer 


Ever wonder how they do it? Make every 
bottle of Pabst taste the same, look the 
same... batch after batch after batch 
Experienced brewmasters special yeasts 
are part of the answer. And strict control 
over time and temperature of fermentation 
are the rest 

For this strict control, Pabst Brewing 
Company, Newark, New Jersey, depends 
on Foxboro Cam-Set Schedule Controllers. 

Here’s how they do it. Operator installs 
proper cam for fermenting cycle, sets con- 
troller at “start,” and that’s it. Then, 
Foxboro takes over automatically ad- 
vancing tank temperature; automatically 


One of 38 Foxboro Cam-Set Schedule Controllers used to control tem- 
perature of fermenting tanks at the Pabst Brewery, Newark, New Jersey. 


circulating refrigerant through tank coils 
temperature of fermenting wort 
And when the cycle is com- 
plete, the operator has a continuous chart 


when 
Starts to rise 


record of the whole process. 

Foxboro Cam-Set Program Controllers 
deliver perfect uniformity, perfect repeat- 
ability, batch after batch. No wonder every 
bottle of Pabst tastes and looks the 

If continuous temperature control is a 
problem on your food process ask your 
Foxboro field engineer about the Cam-Set 
Controller. Or write for engineering data 
208-3. The Foxboro Company, 3512 


Mass 


Same, 


sheet 
N wrfolk Street, Foxbor 


wo-case Foxboro Cam-Set Schedule Con- 


trollers are used on mash and cereal 


FOXBORO 


Pabst Brewery. Two-case 
changing charts without 


at the 
nstrument allows 
iching the cam. 
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EFFECT OF CHLORINE ON B. COAGULANS SPORES 633 


effect of chlorine on the spores of this specific or- 
ganism is desirable in order that the maximum kill of 
the spores may be accomplished during the clean up 
perio¢ 

This study was conducted to determine the resist- 
ance of Bacillus coaqulans spores under different 
temperatures, chlorine concentrations and pH. levels 
to correspond with possible food plant operative 
conditions. 


MATERIALS AND METHODS 


The desirable chlorine eoncentrations for in-plant ehlorin 
ition are 4 to 7 ppm during normal operations and 10 to 20 ppm 
l 10, and 20 ppm 


vere selected this study. The temperatures used 


during plant elean up Therefore, 
in this investigation were 15, 20, 30, and 60° C, which represent 
the typieal range of clean water conditions / 

The pH levels chose or this study were 7.8, 6.8, and 4.5 
The upper pH level 


while the lower pH ges would be expected to affeet greater 


esentative of Indiana well water (4 


poricidal Brazis et al (1) and Levine and 
Rudolph | The lifferent temperatures and the 3 pH 
ibles at each of the chlorine coneen 
12 experiments at each chlorine 
Hach experiment was repli 

13 times, 
Organism. Pacill miqulans (B ermoacidurans) strain 
NRRL B-1175 was obt ed from the 
tained by the NURDD Northern Utilization Researeh and 


Development Division Peoria, Illinois 


collection main 


Preparatior spores. Two ml from a stock 1 x 10° spores 
per m spore suspension which had previously been heat 
shocked at 80° C for 10 n were transferred into three 250-ml 
Erlenmever tlasks each contai g 160 ml of thermoacidurans 
broth lich was prepares arious ingredients at the 
time ¢ i The pH was dju a ‘ j with HCl, The 
ino ited flasks were ineubated at 45° C for 48 hr. The abun 
lant vegetative owth from the broth was poured in a thin 
laver over the surface of thermoacidurans agar Difeo) in 
Roux flasks and ib d at 45° C fo > weeks. Spores were 


then harvested by scraping the agar surface with steril 


ss rods vnd using erile water to wash off the serapings 
Scrapings were isferred to a sterile centrifuge bottle ‘eon 
taining glass beads a iken for 3 min, The harvested sus 
pension was then cel fuged for 10 min at 1500 rpm to sepa 
fro egetative cells. Further, the suspension 
washed in this manne times with sterile distilled water 
wed by a was in 3 5 sterile, neutral phosphate buffer. 
“The washed spores W then re-suspended in sterile phosphate 
buffer, heat shoeked 0° C for 10 min, and eounted using 
andard = plate technique on thermoacidurans agar 
Difco After the spore concentration was determined, the 
spore suspension was adjusted to 1 x 10° spores per ml and 
10 ml amounts dispensed into serew capped sterile tubes con 
ning glass ids. The tubes were then stored at 4-6°C ina 
frigerator 
Preparation of chlorine solutions. A stock chlorine solution 
of approximately 200 ppm concentration was prepared from a 


250% sodium hypochlorite solution. Aliquots were then trans 
ferred from the stock hlorine solution to sterile M/15 buffer, 
which was previously adjusted to the appropriate test pH to 
give final concentrations of 5, 10, or 2U ppm chlorine. The 
initial coneentration of chlorine was then determined for each 
treatment by the starch iodide test (12). 

Chlorine neutralization. A 0.5% sodium thiosulfate solution 
was used for neutralizing the germicidal action of chlorine fo 
lowing each sampling interval of the sporicidal test (9). No 
residual chlorine was detectable following neutralization treat 
ments. The neutralizer was shown to be non-toxie under the 
conditions of this experiment 

Test procedure. The test was modified slightly from the 
method of Chambers Test water at the appropriate pH 


level and chlorine concentration was me ired in 99-ml amounts 
into 3 sterile cotton plugge 0-ml Erlenmeyer flasks and 
placed in a water ! t the definite test temperature. A 
99-ml control fl: vas also placed into the water bath to be 
used in determining th nitial ilorine concentration at the 
beginning of the test perio 

Following temperature flasks, one ml of 
the heat-aectivated sper ispensi vas added and thoroughl) 
mixed with the conte eatment flasks. The 
initial chlorine concentra etermined, and re 
portec is the residual concentration At the desig 
nuted time intervals, an ali was transferred from the treat 
ment flasks to the neutra lank Further dilutions were 
made into neutral phespl tks and plated in tripli 
cate. The control, cont ing » chlorine, was likewise prepared 
ind plated in triplicate dditional controls determined at the 

d of the test period residual chlorine and pi 
f the test t time ll plates were incubated at 
for 48 hr : 


RESULTS AND DISCUSSION 


} 


In an earlier report, Mercer and Somers (11) con- 
cluded that inplant chlorination conditions were not 
practical in reducing the number of bacterial spores. 


Hlowever, the influence of various temperatures was 


apparently not studied in connection with germicidal 
addition, they reported that the 


type of chlorine used was important in high tem pera- 


action on spores | 


ture studies as gaseous chlorine is less soluble under 
Hadfield (6) 
loss at 55° C during a 3-hr period. Therefore, he sug- 


these conditions reported no chlorine 
gested the practice of high temperature chlorination 
in cleaning of food processing equipment. Sodium 
hypoehlorite solution was used in this study. The 
maximum chlorine lost as shown in Table 1 occurred 
at 60° C; however, this was considered slight from a 
practical viewpoint 


TABLE 1 


Chlorine lost during experiments at 


Chlorine 
lost during 
experiment 

in ppm 


6 


l 
1.6 
l 


6 


Considering the sporicidal effect at various pH 
levels, with temperature ‘and chlorine constant, the 
sporicidal action increases with decreasing pH values. 
kor example, when the temperature and chlorine were 
held at 15° C and 20 ppm, respectively, the times to 
kill 90% of the spores at pH values of 7.8, 6.8, and 
4.5 were 13.0, 9.0, and 4.0 min, respectively, as shown 
in Figures 1, 2, and 3. At 60° C and 20 ppm chlorine, 
the times to kill 90% of the spores were 1.0, 0.25, and 
0.30 min at the same pH levels. These findings agree 
with Brazis et al (1) and Levine and Rudolph (10). 

Other factors constant, the results indicated that 


the sporicidal action increased sharply with increasing 


4 
| 
4 
4 
| 
| 
| 
{ve ppm free chlorine after exposure | 
4 ité 
8 1.2 | 
1.5 10.0 
68 +91 7.4 2.5 
7.8 | 2.6 
1.5 2.3 
i9 4.0 
‘ 
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temperatures as shown in Figures 1, 2, and 3. At pH 
7.8 and 20 ppm chlorine, the times to kill 90% of the 
spores at 15, 20, 30, and 60° C were 13, 9, 5, and 1 min, 
respectively. 

A practical time to bring about a 90% kill ean also 
Un- 
less long periods of contact are expected in waters at 
15° C, the chlorine content would have to be used at 
20 ppm. For example, at pH 7.8 and 15° C, the time 


be achieved by increasing the chlorine content. 


> 
FOR 90% K N MIN 
Figure 1. Time required to kill 90% of the spores at pH 
6.8. 
] 
4 | 
‘ 
TIME FOR 90% K 
Figure 2. Time required to kill 90°% of the spores at pH 
4.5. 
2 
‘ > 
¥ 
$ 
TIME FOR 90% KILL (IN MINS 
Figure 3. Time required to kill 90°% of the spores at pH 
7.8. 
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to kill 90% of the spores with approximately 5 ppm 
chlorine was 75 min. 

Although the problem of corrosion of chlorine on 
stainless steel under the conditions of this experiment 
were not determined, it was felt that such short con- 
tact times would not 
times of 200 ppm of liquid sodium hypochlorite have 
been recommended for sterilizing tubular heaters with 
contact times of 5 min (7). 


cause corrosion since contact 


SUMMARY 


The sporicidal effect of chlorine on the spores of 
Bacillus coagulans was influenced by pH, temperature, 
and chlorine concentration. By increasing the tem- 
perature to 60° C (140° F), the sporicidal effect was 
in the range of practical use in a cannery. The 
amount of chlorine lost, when 60° C was used, was 
considered insignificant. The sporicida! effect was also 
increased to a practical point when the chlorine con 
tent was increased to 20 ppm. 
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Effect of Ripeness Level on Consistency of 


Canned Tomato Juice’ 


Manuscript re 


EE of canned tomato 
juice varies with heat treatment of the fresh fruit 


during extraction (8). Robinson eft al studied the 


effect of manufacturing methods on consistency (23) 
and degree of settling in tomato juice (24). Han 
et al (6) reported that quantity, configuration, an 
characteristics of the suspended particles influence 
juice consistency. Variations in consistency obtaines 
by using different finisher speeds were explained 
through microscopic examinations of the juice. When 
the finisher was run at a low speed, a relatively small 
amount of particles was incorporated into the juice, 
most of which were spherical, and the juice obtained 
was of low viscosity. Conversely, when the finishet 
was run at a high speed, large quantities of particles 
were incorporated into the juice, most of which were 
‘longated, and the juice was of high viscosity. Whit 
tenberger and Nutting (29) studied the effect of 
tomato cell wall structure on the consistency of to 
mato juice. They found that juice obtained from the 
seed cavities only was devoid of cell walls and was of 
thin consistency. They also reported an increase in 
tomato juice consistency after washing the solids and 
making the juice up to its original volume with dis 
tilled water, which caused the cell walls to expand and 
become more hydrophilic. Luh, Leonard, and Demp 
sey (14, 15) reported that tomato pulp consistence) 
depends on tomato variety and the quantity of pectic 
materials present in the puree. Davis et al (3) studied 
consistency of tomato puree with various viscosimeters 

Kertesz and McColloch (9) found that pectic sub 
stances in John Baer tomatoes did not change at an) 
of the three stages of maturity. Appleman and Con 
rad (1) and Stier et al (26) studied the transforma- 
tions which oceur in fruit during during maturation, 
and reported that protopectin changes to soluble pec 
tin during tomato ripening. Kassab (7) and Hall 
and Dennison (5) also found that ripening is accom 
panied by a decrease in protopectin and an increase 
in soluble pectin. Great variations in the proportion 
of total pectin substances have been found in tomatoes 
(13); however, information is meager about the effect 
of ripeness level on tomato juice consistency. 

In the present work, variations in pectin, cellulose, 
and consisteney of tomato juices canned from fruits 

‘Presented at the Twentieth Annual Meeeting of the Insti 
tute of Food Technologists, San Francisco, California, May 18, 
1960, 
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of different ripeness levels are reported. Various fae- 


tors influencing tomato juice consistency are discussed. 


EXPERIMENTAL METHODS AND MATERIALS 


Tomatoes. Improved Pearson tomatoes were direct seeded 
in fine, sandy-loam soil on April 21, 1958, in Davis, California. 
Ammonium sulfate fert Ze! t de dressed at the rate of 


00 Ib of nitrogen pr 


irrigation practices 
followed rrigation immediately 
the first h ide on September 8 and 
| October 2 \ representative sample of 40 tomatoes 


ripeness class for analysis: 


ken from 206 
Pink (entirely pink, no green), (b) Firm or table-ripe 
ting ripeness), Canning-ripe 
firm), (d) Soft-ripe (pereeptible 
run (comparable to com 
d overnight at 32° F and 

de into juice the following day 
Canning of tomato juice. J’omatoes in 200 Ib lots were 
ted aeceording to the ssif on mentioned above, washed, 
l, macerated LK¢é ump, heated to 230 F for 10 
wiped-film heat exe iger, and then pumped into a 
reen. The produet was 
steam-jacketed 
vith a head space of 
product was heated in rotary 
, and cooled to 110° F in a rotary 


eooler for min 


Analytical procedures 
otal and solubl sumple was weighed 

| was dried for 8 hr at 

a slow stream of dried 

oluble solic ‘ termined | reading the Brix seale 

Zeiss-Opton 

( 


‘H. The pH 


readings were corrected 


Beckman glass electrode 
pH 
ite 10 


Kers a 


samples of tomato 
d 200 ml of distilled 
as titrated with 0.1 N 

ivdroxide unt t fi ) value of 8.0 on the 


pH meter. Result ported as per cent citric 


colo evaluat n. Forts tomatoes were used for 

sumple. The cross sectional areas of two tomato halves 
graded for color by the Agtron E Colorimeter (28), whieh 
sured the ratio of green (546 mme) to red (640 mme) re 
Tunes The average “0 readings was reported. According 
the Cahfornia t rtment of Agriculture Standards, the 
Agtron E readings ft tomato color grades are as follows: 


well-eolored, 0 to 46; well-colored, t 7; and off 
or, 68 or higher. 
Sub jective color ¢ The samples were graded visually 
r skin color under I I indard light source. A panel 
persons scored 3 replications of the samples. An excellent 
was scored 9 to 10, good 7 to 8, fair 5 to 6, poor 3 to 4, 

ind very poor 


Consistency of tomate serum 4A yout 700 g of the tomato 
ed at 1800 rpm for 15 min to obtain the 


juice was centritug 
serum, Determinations of serum and juice consistency were 


made at 20°C with the Brookfield Synchro-lectric Viscometer 


(ceived May 18, 1960 
ir 
wer 
fter 
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(Model MVF, with spindle No 1 at 20 rpm). When the read 
ings were out of scale, spindle No 2 was used at speeds of 2, 4, 
and 10 rpm. A log-log plot of apparent viscosity versus spindle 
speed was obtained. From the log-log plot the reading at 20 
rpm was obtained. A pipette was also used to determine con 
sistency. A tube 21 em long and 3.5 em in outside diameter was 
fed with 170 ml of the sample. The time required for 78 ml of 
the sample at 20°C to flow through the tip of the pipette, a 
capillary tube 2 em long and 1.85 mm in inside diameter, was 
determined. 

Total pectin, Total pectin content of the fresh tomatoes was 
determined by a modification of the method published by 
McCready and MeComb (20). Fresh tomatoes weighing 500 g 
were sliced and added gradually to 1250 ml of boiling 95% 
ethyl alcohol in a 2 liter wide-mouth balloon flask. The mixture 
was kept boiling for 10 min with an eleetrie heater. The con 
tents were cooled in a water bath, then mixed in a Waring 
blender for 1 min. The mixture was filtered through a What 
man No 2 filter paper under suction, The alcohol insoluble 
solids (AIS) were washed with sufficient 75% ethyl aleohol to 
remove the sugars, and then with 50 ml of purified 95% ethyl 
aleohol to remove other interfering substances. The product 
was dried in an oven at 45° C under 27 inches of vacuum and a 
slow stream of dried air for 48 hr. Two g of the dried AIS 
was mixed with 500 ml of 0.5% versene (sodium salt of 
ethylenediaminetetraacetie acid), treated with 1 N sodium 
hydroxide to reach pH 11.5, allowed to sequester for 30 min 
at room temperature, and then adjusted to pH 5.0 with 1 N 
acetic acid. Two ml of filtered 10% Peetinol ‘*O’’ solution was 
added, and the mixture was left overnight with 2 to 3 drops of 
toluene added as a preservative. 

The sample was diluted to 500 ml and filtered through a 
Whatman No 1 filter paper. A 25-ml aliquot was taken and 
diluted with distilled water to a volume of 200 ml. Two ml of 
the sample was placed in a Pyrex test tube containing 12 ml of 
concentrated sulphurie acid. The sample was thoroughly mixed 
with the acid, cooled in an ice water bath for 15 min, and then 
heated in a boiling water bath for 10 min, counting the time 
when the water started to boil. The sample was cooled to room 
temperature, mixed thoroughly with 1.0 ml of 0.15% earbazole 
in purified ethyl aleohol, and allowed to stand for 25 min. The 
intensity of the pink color was measured in a Klett-Summerson 
photo electric colorimeter with a green filter (No 54). A blank 
was run by the same procedure, and a standard curve con 
structed with known amounts of galaecturonie acid. 

Protopectin. Protopectin determination was made by modify 
ing the methods deseribed by MeCready and MeComb (20) and 
Postlmayr et al (22). Preparation of the sample was the sume as 
for total pectin determination, except the AIS was extracted 

th 150 ml of water in a « suous shaker for 16 hr. Sar 
ples were filtered through a Whatman No 1 filter paper wit] 
laver of Super-cel and further extracted with 300 ml of wate 
for 30 min in a continuous shaker. The protopectin was dried 
by suction and sequestered in 300 ml of 0.5% versene for 1 ir 
after the pH was adjusted to 11.5. The rest of the method is 
the same as the total pectin procedure deseribed above. 

Galacturonic acid. An ion exchange procedure was used with 
an Amberlite-IRA 400 anion exchanger in the carbonate form, 
as deseribed by Borenstein et al (2). This procedure made pos 
sible the quantitative separation of the acid from ethanolic 
extracts of tomatoes. The method was modified by using earba- 
zole for color development instead of naphthoresorcinol (19). 
The filtrate from the AIS determination was mixed with 100 ml 
of distilled water, treated with 1 N NaOH to pH 8.0, and 
passed through a 20 x 2 em column which was packed with 24 g 
of prepared Amberlite IRA 400 in the carbonate form. The 
galacturonic acid was eluted from the column with 200 ml of 
1 N Na.CO, and the eluate was diluted with 1 N NasUOs to a 
volume of 250 ml, 

Two ml of the eluate was used for the colorimetric determi 
nation by the earbazole method. The same procedure as that for 
total pectin determination was used. 

Cellulose. A modification of the method deseribed by Viles 
et al (27) was used. Ten ml of tomato juice was mixed with 
70 ml of 806% ethanol in a 90 ml centrifuge tube. The mixture 
was centrifuged at 1800 rpm for 20 min, After decantation of 
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the supernatant, the residue was washed 4 more times with 60 
ml portions of hot 80% ethanol until a qualitative test with 
anthrone showed an absence of green color. 

Pectin was extracted from the sugar-free residue with 100 
ml! of 0.5% versene, and the pH of the solution was adjusted to 
7.0 with 0.1 N sodium hydroxide. The solution was transferred 
to a 250 ml Erlenmeyer flask, treated with a few drops of 
toluene as a preservative, kept at room temperature, and shaken 
for 21 hr. The solution was centrifuged and filtered through a 
sintered glass erucible of medium porosity. The pulp was 
washed several times with aeetone to remove the soluble pig 
ments. The product was dried, treated with cold 60% HeSO,, 
transferred to a volumetric flask, and diluted with 60° sul 
furie acid to 50 ml in a volumetric flask. Ten ml of the an 
throne reagent was mixed with 2 ml of the sample in a 25 x 30 
Pyrex tube, heated for 12 min in a boiling water bath, and then 
cooled for 10 min in cool water. The absorbance of the green 
colored solution was determined in a Klett-Summerson color 
imeter with a No 66 red filter. A standard eurve was con 
structed with 0, 12.5, 25, 50, 100, and 200 meg of cellulose 


solubilized in the manner described above. 


RESULTS 


Effects of ripeness level on color, pH, and acidity. Ripeness 
level of the fresh tomatoes was evaluated by the Agtron Model 
E. The color of the cross sectional area of the tomato halves 
was measured as a ratio of green (546 mme) to red (640 mme 
reflectance. When the tomatoes ripened, the inereased red 
reflectance and decreased green reflectance caused a decrease 
in Agtron E readings. Tic relationship between Agtron E 
values and visual color score was shown to be linear (Figure 1 
The correlation coefficient was 0.98. The regression line be 
tween the two variables is expressed by the equation: 

O.107X + 12.48 


where Y is the visual eolor score on a 1 to 10 seale, in which the 
best colored tomatoes were seored 10 points, and X is the aver 
age Agtron E reading. It appears that the Agtron E is usefu 
as an objeetive criterion for measuring color of fresh tomatoes 

The pH, acidity, and Brix readings of juices canned at dif 
ferent ripeness levels are shown in Table 1. Ripening produced 
similar changes in pH and acidity among the early, middle, and 
late season juices. The pH value of the juice increased by 0.2 
to 0.3 units as the fresh fruits ripened from the pink to soft 
ripe stage. The titrable acidity decreased with ripening. Lat 
season tomatoes were slightly higher in acidity than were the 
early and middle season fruits. In the majority of California 
canning tomatoes, the titrable acidity varied from 0.25 to 
0.40%. Samples used in this investigation were slightly highe 
in acidity than usual, probubly beeause of differences in soil 
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Figure 1. Relationship between Agtion E value and visual 
color score of fresh tomatoes. 
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TAKAMINE proteases for any degree of proteolysis 
in baked goods, beer, meats, fish, cereals, chocolate and pro- 
tein hydrolysates. Miles offers you the most complete line of 


proteases available. Specific proteases to meet your specific 
needs. Proteases that help increase product quality, that help 
reduce processing costs. Write for complete information on 
the wide variety of protease enzymes from Takamine. All 
inquiries handled promptly. TAKAMINE Chemical Company 


(*pronounce it) DIVISION OF MILES LABORATORIES, INC., 
Tack-a-ME nee) ELKHART, INDIANA 
General Sales Offices: Elkhart, Ind., Telephone COngress 
It will TASTE better, LOOK better, SELL better with Takamine products 4-3111; Clifton, N.J., Telephone PRescott 9-4776; 
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Technological progress in metals developments is mak- 
ing selection of the right material increasingly difficult. 
To specify the type of metal best suited to a product 
and its container—or for a machine component— 
Continental’s Metal Division Research and Develop- 
ment Center relies on the metallurgist’s knowledge of 
the composition, structure and properties of ‘metals 
and their alloys. 

Important considerations in the metallurgist’s selec- 
+ion are the behavior of the metal under stress during 
high-speed slitting, body-forming and can-closing. 
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engineer in utilizing new materials to improve con- 
tainer performance. The metallurgist is also the 
authority on metal joining through use of solder, 
adhesives or welding techniques. 

As a Continental customer, you can be sure that 
the best in scientific manpower, facilities and equip- 
ment are always working in your behalf. 
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TABLE 1 eontent increased slight s the tomatoes ripened. Slightly 


Influence of ripeness level on chemical composition of canned more galacturome acid s present in the riper fruit of the 


tomato juice (improved Pearson variety, 1958 crop) ter season than in those of the early season. 
Pectie substances re investigated in 5 varieties of Cali- 
—— Ripeness Harvest reading H . eo srix fornia tomatoes whiel ite in shape and in resistance to 
—s level date of fresh ' prey it 20° ¢ Fusarium and Verti« n fungi. Samples were picked on the 
tomatoes 

A me day and preeautions taken to select fruit of the same 

irly Season 1/8/58 ripeness, thus minimizing factors which might alter their chemi 
1 Pink 72 4.21 698 6.67 

‘ : eompositio Results e show in able 3 -ear-shape 
: nnposition. Resu hown in e 3. Pear-shaped 
Canning-ripe 9 4.3 639 6.27 varieties were high n total pectin and protopectin content 

4 Soft-ripe 9 44 547 6.67 han were the round-shaped varieties. Of the 3 round-shaped 
. Field run ) 4.38 538 6.67 varieties studied, C58] nd Pearson VF1 varieties were higher 
ddle Seasor 2 
than the CPC No t n total and protopectin content. 
- ae 69 112 0.724 6.77 From the information presented in Table 3, it seems likely that 
Canning- 2g 1.30 618 6.92 resistanee to fung ttn s not re ted to peetin content. 
Fiele 1 618 6.27 
stances in tomatoes and consistency of the macerated product 
ite enson 
11 Pink 79 11 R69 6.32 has been extensively investigated . ), 10, 11, 14, 16, #1), 
1 Firm 60 so 6.47 relatively littl ttention has been given the role of cellulose. 


elteect 


of 


‘5 Re oes 20 499 0.707 657 els on the cellulose content of the canned juice. Results 


ripeness 


vn in Table 4 indicate that cellulose content varies only 


TABLE 4 


Influence of ripeness level on cellulose content of canned tomato 


tvpe or other undetermined factors. Soluble solids conten juice (improved Pearson variety, 1958 crop) 
seemed to be independent of the ripeness levels used in this ‘ 
investigation 
Pectic substances. Changes in pectin content of early, 0/58. 
middle, and late season tomatoes are indicated in Table 2 “ 
The protopectin content of the fruit deereased slightly with 
ripening As the fruit ripened, the protopectin content de 
creased from 30.9 to 23.4% of total pectin in arly season, and 2 
from 26.8 to 23.7% in late season tomatoes : 12 245 18 
The eect of ripeness level on the fre galacturonic acid con Soft-ripe r 27 f 0.255 3.55 
tent tomatoes is shown in Table 2. The galacturonic acid Field rut 65 7 c 0.278 3.66 


TABLE 2 
Changes in pectin content of improved Pearson tomatoes during ripening (1958 crop) 


TABLE 3 


of different tomato varieties (1958 crop) 


Pectin content 


im 


im and 


um 


I irium and 
cillium 


i 
a 
| 
| 
‘ 
California Department o Agriculture Standard for wel 
5 colored tomatoes is 46 0 er: fairly well-colored, 47-67; and reject a 
68 or s 
Hi] 
ite 
| 
|" i 
{ 
Tot ti Proto tin Water soluble pectir Ga.acturon 
‘otal pe n otope seid 
Ripens 
Sample eve Drv b Fresh ba Drv b Fre ) basis Dry basis 
irlvy Sanase 
1 Pink if 1.0 lf f 0108 0.152 
| > Firn i O74 178 128 0.174 
Canning-riy 7 94 1.7 ) l 153 0.215 
1 Soft pe 1s 1 0.74 Le 175 0.254 
( 331 O67 0.94 169 152 0.213 
| 115 7 7 i ( O7¢ 0.100 
7 Firn 7 is 0.90 64 1.5 175 0.228 
{ Canning-riy 12 78.1 193 0.253 
Soft-ripe 244 4 0.84 6.1 18 74 0.325 
ite Sensor 
11 Pink 48 7 1.04 6.8 104 0.158 
12 Firm One 98 74.9 148 0.220 
1 Canning-ripe 3.67 61 0.87 7 " 0.331 | 
14 Soft-rine 119 6.4 6R 0.873 |: 
15 Field rur 65 3.BY 7 1.02 f 195 : 73.8 Lt 0.239 | | 
| 
| 
> ‘ Galacturoni 4 
Total pectir Protopecti W acid 
Ke mice 
Variety Shape to faneus Kresh Drv Fresh DD of tota Frest ry Fresh Dry 
basis basi basis pectin, dry basis s basis basis, A 
Pear Verticillium 0.296 1.7 0.099 1.58 15 0.198 l f 1.0206 0.329 
San Marzano Pear None 0.312 5.03 0.113 1.3 199 21 10238 0.384 
C58 FI Round | Fusarium 0.281 1.45 OR4 9.8 19 10 0217 0.342 
Pearson VF 1 Round = 0.281 1.40 0.095 1.4¢ 2 188 4 66.8 0203 0.318 a 
| 
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slightly in juices eanned from fruits of different ripeness levels. 
On a fresh basis, early and middle season juices were slightly 
higher in cellulose content than those from late season fruit. 
On a dry basis, however, very little difference was observed. 
Consistency. Effect of ripeness level on consistency of 
eanned tomato jules is shown in Table 5. The Brookfield read 
ing decreased as spindle speed inereased. A linear relationship 
was observed when apparent viscosity was plotted against 
spindle speed on a log-log seale. Juices made from firm ripe 
tomatoes were thieker in consistency than those made from 
cunning-ripe or soft-ripe tomatoes. In the literature, the 
Brookfield viseometer was used for determining consisteney of 
tomato juice with spindle No 1 rotating at 20 rpm (6, 30). Some 


TABLE 5 


Effect of ripeness level on consistency of canned tomato juice 
(improved Pearson variety, 1958 crop) 


Apparent viscosity at 20° ¢ 


Brookfield viscometer Pipette method * flow 


Sampk Ripeness level reading, centipoises time in seconds 


serum serum 


juice 


juice 


Whole | | Whole 


rpm 
ed by plotting on 
ind iO rpm 


led water 20.5 seconds 


commercial juiees had Brookfield readings ranging from 60 to 
255 eps (6, 3 Results obtained here on juices made from 
eanning- and soft-ripe tomatoes agreed reasonably well with 
those in the literature The pipette method revealed trends 
similar to these obtained by the Brookfield viscometer. 

Both the Brookfield viscometer and the pipette registered 
lower consisteney in tomato juiee serum than in whole juice 
Table 5 
consistency. This agrees with the results reported by Kertesz 


, indieating that pulp is an important contributor to 


and Loeonti (4). 

Importance of pectin to consistency. To determine the rela 
tionship between consistency and pectin, the serum was_sepa 
rated from the tomate pulp by centrifugation. The pulp was 
washed with distilled water, extracted with 0.5% versene for 
18 hr, washed again with distilled water, centrifuged to remove 
the supernatant, and then mixed with the serum to make up the 
original volume of the juice. Table 6 reveals that the con 
sisteney of all the juices so treated became thinner, indicating 
that the versene-soluble fraction of the pulp is an important 
consisteney factor. Viscosity retention in the depectinized juice 
was 88.8 in the sample made from soft-ripe tomatoes, where 
as that from firm-ripe fruit was only 62.7¢,. High protopectin 
eontent in the firm-ripe fruit may have caused a greater de 
crease in consisteney after versene extraction. 


DISCUSSION 


The importance of preheating temperature on pee- 
tic enzyme inactivation and consistency of tomato 
products has been demonstrated (8, 11, 16, 17, 18, 25). 
Processing conditions and particle size were equally 
important factors (6, 12, 23, 24). 
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TABLE 6 


Relative importance of cellulose and pectin to consistency of 
canned tomato juice (middle season crop, 1958) 


Brookfield viscometer 


oo Total reading, centipoises ! 


in the pectin in De 
juice, tomatoes 


Sample Ripeness level 
Tomato tinized 
juice tomato 


juice 


Pink 4 2 M45 
Firm 2 2 20 


Canning-ripe 26 2 267 


Soft-ripe 0.275 27 240 


A No 1 spindle was used ; 
Apparent centipoises derived by plotting on 
obtained with spindle No 2 at 2, 4, and 10 rpm 


The present investigation has demonstrated the re 
lationship between ripeness level of fresh tomatoes 
and consistency of the canned- juice. Both the Brook 
field viscometer and the pipette indicated that juices 
made from soft-ripe tomatoes were thinner in con 
sistency than those made from firm-ripe fruit. This 
might be partially explained by the higher proto 
pectin content in firm-ripe tomatoes. 

Galacturonie acid in tomato juice constitutes only 
a small portion of the total uronide material in the 
juice, Since the galacturonic acid content was slightly 
higher in juices made from ripe fruit, it is possibl: 
that pectic enzymes in tomatoes contribute to galac 
turonice acid formation in tomato juice. However, the 
presence of mold polygalacturonase in soft-ripe to 
matoes could also be a factor. 

Kertesz and Loconti (&) stated that viscous serun 
is indispensable for tomato juice of desirable con 
sistency. They also indicated that the amount and 
character of the suspended solids as well as their 
pectic constituents are important to consisteney. Re 
sults obtained here confirm their findings. 

Whittenberger and Nutting (29) reported that the 
flesh cell is the principal structural element in tomato 
juice, and that the cell wall of the flesh cell is’ the 
structure most closely related to consistency. In a 
recent publication, Whittenberger and Nutting (30) 
studied the high viscosity of cell wall suspensions 
prepared from tomato juice and stated that electrolyte 
content and tomato cell’ wills are related to juice vis 
cosity. Of the substances which comprise tomato cell 
walls, cellulose was reported to be most closely related 
to juice viscosity. However, results obtained here by 
chemical analyses of the cellulose content in tomato 
juice seem to indicate that such a relationship does 
not hold. The role of cellulose may be explained, how 
ever, by the hypothesis that since cell wall charac 
teristics are determined by the way cellulose is com 
bined with pectin or other high molecular-weight 
polymers which influence the physical condition of 
the insoluble particles, the consistency of the canned 
juice will be influenced. 

The present investigation indicates that fruit ripe 
ness and varietal characteristics are important to 
juice consistency. Since a gross consistency that is too 
thick or too thin is undesirable, proper control of fruit 
ripeness and processing conditions are necessary to 


obtain juices of optimum consistency. 
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2 | Firn a4 
| Canning ripe 23.4 
Soft-ripe 322 4.2 31.0 23.0 
fag | Pield run 61 2.5 | 23.8 
Midd!e seasor 
6 Pink 550 2 15.0 49.2 27.3 
oh 7 Firm 510 12.3 $5.1 25.3 
| ning-ripe 11.0 14.3 24.0 
Soft-rine 8.0 33.0 23.7 
a 10 Field run 477 11.0 $4.5 23.9 
11 | Pink 15.0 49.2 26.9 
es 12 Firm 500 13.3 45.5 25.4 
13 Canning- rips 427 12.0 24.1 
14 Soft-ripe 10.0 85.7 23.8 
ae 15 Field rur 1902 11.6 37.7 24.1 
page A No 1 spindk s used 
Apparent centipol der log-log seale of data 
pe obtained with spindle No 2 at 
The flow time for djs) 
: 
: 
=", 
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SUMMARY 


Tomato juices were canned during the early, middle, 
and late seasons at four different stages of ripeness as 
judged by skin color and the Agtron E colorimeter. 
The effect of ripeness level on pectin, cellulose, and 
consistency of canned juices was investigated. 

Total peetin decreased with ripening. Protopectin 
decreased in proportion to an increase in water 
soluble pectin, indicating solubilization of protopeetin 
as the fruit matured. Pear-shaped tomato varieties 
contained higher pectin than round-shaped varieties 
The varietal characteristics of resistance tg Fusarium 
and Verticillium wilt appeared to be independent of 
pectin content. 

The Brookfield viscometer and the pipette were used 
to determine consistency. Juices made from firm-ripe 
tomatoes were thicker in consistency than those made 
from canning-ripe or soft-ripe tomatoes. Consistency 
was lowered when the pulp was depectinized with ver 
sene and then recombined with the serum. This indi 
cates that peetice substance in the tomato pulp is an 
important eontributor to juice. consistency. Various 
factors influencing tomato juice consistency are 
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Factors Contributing to the Breakdown of 


Frozen Sliced Strawberries’ 


Manuscript 


As INCREASING CONCERN in recent 
years by consumers and the strawberry industry about 
the breakdown in character or texture of frozen sliced 
strawberries led to an investigation of the basic causes 
of this condition. 

Many growing and handling variations have been 
shown to be related to firmness of strawberries, both 
in the fresh and in the frozen product. Either softer 
varieties of strawberries or over-ripe fruit was associ 
ated with poor character in frozen strawberries (4, 
12). A direet correlation was shown between dry 
weight and firmness in 10 varieties of strawberries 
that were separated into four firmness groups (6) 
Rainfall, humidity, and time of harvest influenced the 
firmness of fresh and frozen fruit, and fruit was softer 
immediately after a rain and late in the season (2, 10). 
The application of fertilizers lowered the soluble and 
total solids in fresh strawberries and increased the 
size. Larger fruit were softer than smaller fruit which 
indicated that an inerease in size of fruit from high 
nitrogen fertilizer was a factor related to firmness (3) 

Mold infeetions on strawberries were higher when 
harvested from heavy foliaged plants and during 
periods of high humidity. Injuries caused by careless 
picking and handling increased mold counts, espe- 
cially after post-harvest storage (2, 10). Length of 
time between pickings had less effeet on mold counts 
than did rainfall (7). 

The removal of field heat from fresh strawberries 
was shown to greatly retard breakdown. Strawberries 
were quickly destroyed by a high rate of metabolic 


activity at 86° and 100° F. Firmness of strawberries 


was increased by decreasing the temperature from 72 
to 36° F when measured by a plunger-type tester, but 
a crushing-type tester revealed no major changes in 
firmness, indicating that the epidermis of the fruit 
was the area toughened by cooling (117). 

The addition of pectin, sodium alginate and other 
colloids to strawberries before freezing has been used 
to inerease the firmness with variable results. Colloids 
were less effective in firming slices in dry sugar packs 
than in syrup packs (7, 14). These variations were 
probably due to variety, maturity and method of 
application. 

Types of fruit-sugar mixers were shown to influence 
character or texture of the final frozen sliced straw- 
berries. The ribbon-type mixer produced 13% mushy 
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slices and the screw-type mixer 20% as compared to a 
two-stage filling operation with syrup which produced 
only 3% mushy slices in the final product (13). 

The rate of freezing of the packaged product 
greatly affected color oxidation and eharacter, or 
mushiness (5, 8). Furthermore, the changes in tem 
perature during storage of the frozen product influ 
enced texture, appearance and palatability. 

The objectives in this experimental work were to 
study the effects of variety, date of harvest, mold 
inhibitor sprays, holding time and temperature after 
harvest, rate of freezing, method of slicing, and length 
of time of mixing the fruit and sugar on character or 
mushiness of the frozen-thawed product 


MATERIALS AND METHODS 


Four varieties of strawberries—Northwest, Marshall, Siletz, 
and Puget Beauty—were obtained for the various experiments 
The fruit from 3 harvests of a replicated field experiment, 
which eonsisted of the 4 varieties, was one phase of the study 
A second phase consisted of the fruit of Northwest and Mar 
shall varieties from 2 harvests in which field applications of 
the mold inhibitor N-trichloromethylthiotetrahydrophthalimid« 
(Captan) were used. Random samples of the individual lots 
were held as long as 18 hr at pilot plant temperatures (60 
80° F) prior to preparation for freezing. A third phase was 
accomplished by using freshly harvested, uniform lots of fruit 
of Siletz variety to study holding time and temperature, method 
of slicing, rate of freezing and length of time of mixing the 
fruit with sugar prior to freezing. 

Preparation for freezing. The fruit was prepared for freez 
ing by washing in a MeLauehlan berry washer and draining on 
a screen to remove water, All of the fruit was sliced with 
high-speed, serrated blade slicer (MeLauchlan) exeept wher 
slicing berries was the variable. Another method of slicing 
consisted of slicing berries into halves by hand to minimize 
bruising of slices. A third method was by the use of a slow 
speed centrifugal slicer. The meehanieal slicers were set to 
slice inch in thiekness. 

Sugar was added at the rate of 1 lb to 4 tb of fruit. The 
fruit and sugar were placed direetly into a large-mouthed, 5-gal 
glass jar which had been fitted with crossbars to mix the fruit 
during rotation, After closing the jar, it was rotated horizon 
tully on rollers that were driven by a motor set to rotate at a 
speed of 26 rpm. A mixing time of 1 min was used as the 
standard for all lots except those where mixing time was in 
creased, The mixed fruit and sugar was filled into 1 Ib fiber 
board, metal-end eartons; then, closed by a semi-automatic 
metal-end capper and frozen to 0° F in 3 to 4 hr in a freezing 
room at —18° F. 

The 3 rates of freezing for the phase of the study on freezing 
rate were 1, 4 and 18 hr for the center of the packaged product 
to reach 0° F, 

Analytical. The resistance to puncture was measured on 
the fresh fruit by «a pressure tester with a “46 inch diameter 


plunger. One Ib samples of fresh fruit were ground in a Waring 


blender for the determination of soluble and total solids, pH, 
total acidity, and pectin fractions. Soluble solids were deter 
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Preparative gas chromatography points to new standards of purity. The Megachrom’s* large 
sample capacity, 100 times larger than that of typical analytical instruments, is a potent new tool 
for the research chemist. Chromatographic resolution of large volume samples, up to 20 cc, 
quickly and conveniently isolates workable quantities of fractions that are 99.99 + % pure—so pure 
that they re-define established infrared standards. Infrared spectra of ultra-pure trace compo- 
nents now can serve to identify low ppm concentrations of flavor- and odor-causing contaminants, 
and trace impurities resolved from raw material inputs or finished products. % The Megachrom 
is a convenient means of separating and purifying the components of basic process streams for 
reaction studies aimed at improving process efficiency and controlling undesirable side reactions. 
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MELT POIN 


How Durkee Research Took the Oily After-taste Out of Frozen Desserts 


THE PROBLEM: complex. Consumers didn’t like 
a lot of things about frozen desserts. Especially oily 
after-taste and waxy film left in the mouth. The 
cause was the high melting point of vegetable fats 
which were being used to provide stand-up charac- 
teristics. Frozen dessert manufacturers needed a fat 
base designed specifically fortheir use—and Durkee’s 
Technical Research Staff set out to give them one. 
THE SOLUTION: painstaking. New fat bases were 
developed. Frozen desserts were made...tested... 
tasted...and even produced in Durkee’s pilot plant 
which simulates actual plant conditions. The result 


Kaola- 
Style 


was Kaola, a patented all-vegetable fat base with a 
melting point below body temperature. Today, taste 
panels invariably prefer frozen desserts made with 
Kaola over those made with competitive products. 
THE SIGNIFICANCE: rational. Kaola, the unique 
frozen dessert fat, is another example of Durkee 
know-how and research facilities helping food 
producers market better products more economi- 
cally. We'd welcome an opportunity to provide 
comparable assistance to you whenever your 
product or process warrants further attention. Just 
drop a line to 


DURKEE tecunicat service 


Department FT « 


Jamaica, Louisville, Ky. 


900 Union Commerce Buliding 
Berkeley, Calif. « 


Cleveland 14, Ohio 
Chicago, Ill. 
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BREAKDOWN OF FROZEN SLICED STRAWBERRIES 


mined with a refractometer. Total solids were obtained on 10 g 
samples of blended strawberries after drying for 24 hr at 
158° F under 27 in of vacuum. Total acidity was determines 
by titrating 10 g samples with 0.2 N NaOH to an end-point of 
pH 8.0 with the aid of a pH meter and stirring device. Peetir 
fractions were analyzed by the method of Dietz and Rouse (4) 

The frozen product was analyzed after 6 months of storage 
at 0° F. Samples of fruit were thawed for 2 hr in a water-batl 
at 68° F prior to determination of drained weight, mushy slices, 
viscosity of syrup, resistance to shear, soluble and total solids 
total acidity, and pectin fractions. 

Drained weight was recorded as the weight of strawberries 
remaining on a No. 8 mesh sereen after 3 min of draining 
Mushy or disintegrated slices were separated from the intact 


slices with a fork during the draining period. These wert 
weighed after the removal of intact slices. \ sample of the 
syrup Was filtered through 2 thicknesses of cheesecloth before 
the determination of the rate of flow from a size 300 Oswak 


pipette at a constant temperature of 68° F, 

Resistance to shear was then determined on a 150 g sample 
of the thawed drained fruit by the use of a Kramer shear-press 
which had been modified to include a 50-lb pressure ring, exeiter 
demodulator, differenti transformer indieator, and a two 


axis recorder 


The fruit and syrup were recombined and ground in a 
Waring blender for the determination of soluble and tota 
solids, tota iidity, and pectin fractions as previously 


deseribed. 
Conventional methods were used for the analysis of variance 


on these data 


RESULTS AND DISCUSSION 


Variety of strawberries, date of harvest, and length 
of time of mixing the fruit and sugar were found t 
be the most important factors involved in the break 
down of frozen, sliced strawberries. Rate of freezing 
of the packaged product, mold inhibitor sprays, and 
the time ahd temperature of holding the fresh fruit 
prior to preparation for freezing were of lesse1 
importance 

Although analyses were made on the fresh fruit in 
the separate phases of the stiidy, these data will not 
be discussed except in instances where an explana 
tion of data on the frozen product warrants involving 
the raw material 

Varieties and harvests, ‘he graphs for the 4 varie 
ties indicate that there were marked differences be 
tween varieties in firmness, and the mushiness of the 
thawed frozen strawberries (Figures 1-6). Marshall 
frozen strawberries had more musliy slices in 2 of th 
3 harvests, lower viscosity of svrup, and lower water 
soluble pectin content than tke other varieties. Siletz 
was markedly higher in total acidity in the 3 harvests 
Fresh fruit firmness of Puget Beauty was greater thar 
Marshall by the puneture test, yet in the froze 
product the shear-press measurements were higher in 
the Marshall variety. 

There was an increase in per cent mushy slices in 
the second and third harvests in most instances as 
compared to the first harvest (Figure 1). Viscosity of 
syrup and shear-press work declined in the second 
and third harvests in all instances except two (Figures 
29 5. 6 The maturity of the fruit, or condition at 
harvest probably accounted for most of the harvest 
differences 

Mold inhibitor spray and holding prior to freezing. 
The control lots of the Marshall variety were signifi- 
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Figure 1. Effect of variety and date of harvest on quality 


measurements. 
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Figure 2. Effect of variety and date of harvest on quality 


measurements 
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Figure 3. Effect of variety and date of harvest on quality 


measurements. 
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measurements. 


cantly lower in viscosity when processed immediately 
after harvest (Table 1 No other significant differ- 
ences were obtained between the lots of fruit that were 
sprayed with Captan, although the shear-press work 
and the total acidity were lower on both control and 
Captan lots that were held for 18 hr at room tempera- 
ture before freezing. Also, water-soluble pectin con- 
tent was higher on these lots. 

Per cent mushy slices and water-soluble pectin con- 
tent were higher in fruit from the second harvest. 
Furthermore, viscosity of syrup, total acidity and 
shear-press measurements were lower on fruit from 
the second harvest (Table 1). Again, the important 
differences resulted from the time of harvest. Holding 
the fruit prior to freezing was not too detrimental to 
firmness of slices when the fresh fruit was in good 
condition at harvest. 

The fruit of Northwest variety was lower in total 
acidity, viscosity of syrup and shear-press measure- 
ments when held 18 hr at room temperature (Table 2). 
Per cent mushy slices increased more in the control as 
a result of holding than in the lots sprayed with 
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Figure 5. Effect of variety and date of harvest on quality 
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fresh fruit from the sprayed lots was 
better in a:earanee than the controls, although de 
finable differences were not obtained in either the 
fresh or the Trozen product analyses, except in a few 
instances. 

Harvest differences were again the most pro- 
nounced. Per cent mushy slices and shear-press meas- 
urements were lower on fruit of the second harvest 
(Table 2). Viscosity of syrup, water-soluble pectin 
content and total acidity were signifieantly higher in 
fruit of the second harvest of the Northwest variety. 

Type of slicing, length of time of mixing and rate of 
freezing. The fruit that was sliced by hand was signi 
ficantly lower in per cent mushy slices than fruit that 
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Figure 6. Effect of variety and date of harvest on quality 
measurements. 


was sliced mechanically (Table 3). Fruit that was 
sliced on the high-speed, serrated blade slicer was more 


mushy than fruit sliced on the slow-speed centrifuga! 
slicer, although differences were not significant. 


Significant increases in viscosity of syrup and per 
cent mushy slices were apparent when fruit and sugar 
were mixed for 15 and 30 min. Since most of the fruit 


TABLE 1 


Effect of mold inhibitor spray, harvest date and holding prio: 
to freezing on quality measurements of Marshall strawberries 


Means of treatment and harvest effects 


Shear-press 


| Rate of Mgs/100 % Total 
Tres ts s t 
lreatmen Mushy | syrup water-sol acid as Werk on Ma 
slices | flow pectin citric : 
150 force 


(aec) tb) lb 
Control $1.2 56.5 269 60 14.9 5) 
Captan 28.5 69.2 269 1 13.7 10.9 
Control( H) 27.7 62.3 313 60 12.3 10.3 
Captan(H) 27.4 62.3 305 60 12.9 10.4 


LSD 0c ns | 
LSD NS 


Harvest date 
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TABLE 2 


Effect of mold inhibitor spray, harvest date and holding prior 
to freezing on quality measurements of Northwest strawberries 


Means of treatment and harvest effects 


Shear-press 


% Rate of |Mgs/100 g, % Total 

Treatments Mushy syrup water-sol | acid a8 | wo, oF Max 

lic flow pectin itri 150¢ savm 
sé lb) 
Control 19.5 92.5 193 61 30.7 61.1 
Captar 18.6 110.5 197 60 9.8 6.0 
Control (1H)* 24.9 80.8 199 56 5.6 
Captan (H 19.7 84.8 194 6 4.7 0.6 


LSD 


LSD 


Harvest date 


slices were partially or wholly disintegrated there was 
a significant decrease in shear-press measurements of 
firmness as compared to the control lot. 

Sliced fruit that was packed in syrup was less 
mushy than the control lot, but water-soluble pectin 
content, total acidity, and viseosity of syrup were 
lower due to added water in the syrup. 

A slower rate of freezing. increased the firmness of 


slices as rieasured by the shear-press, although the 


Viscosity cf the syrup decreased. Since more water 
was withd:awn from the fruit when frozen slowly this 
caused a tonghening of the tissues; thus firmer slices, 


more drai | weight loss, and lower Viscosity of 


syrup. Th were no differences in water-soluble 


pectin content and total acidity as a result of freezing 
rate. The control lot (4 hr) was significantly higher 
in per cent mushy slices than either the slow or the 
fast rate of freezing | Table 3 

Holding time and temperature prior to freezing. 
The per cent mushy slices increased with an increase 


in holding time: whereas, there was a decrease in 


Viscosity of syrup Table 4). Other differences were 


TABLE 3 


Effect of slicing, mixing and rate of freezing on quality 
measurements 


Means of treatments 


% Rate of Mgs/100 g| % Total 
l'reatments Mushy syrup vater-so acid as 
slice flow pectin citrix 
150 ¢ force 
nlb b 
Control, 
peed slicer 26.1 64 67 1 
Ss ed 
wer 18.¢ os Ort 63 13.6 7 
Sliced by d B.5 69 7 66 19.0 5.4 
Coarse sugar 28.1 67.5 - Os 69 15.8 21.9 
15 min mix 10.9 ~ 15.( 4 
min mix 45.4 218 68 12.6 
50% syrup 15.5 5 164 »5 16.7 22.8 
Frozen to 0° I 
in4hr 21.4 61.0 172 68 16.7 10.5 
Frozen to 0° I 
in 1% hr 15.0 65.0 178 17 
Frozen to 0° I 
in 18 hr 15.9 2.0 181 68 22.6 a 
LSD .c« 1.8 6.8 15 2 3.1 4.5 
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not clearly definable although shear-press work indi 
cated an increase in firmness when holding time was 
increased. This inerease was probably due to a 
toughening of the epidermis due to dehydration dur- 
ing the holding period 


TABLE 4 


Effect of temperature and time of holding prior to freezing on 
quality measurements 


Means of treatments 


A study was made to assess the importance of va- 
riety, date of harvest, mold inhibitor spray, holding 
time and temperature after harvest, rate of freezing, 
method of slicing, and length of time of mixing fruit 
and sugar in relation to the breakdown in character 
of frozen sliced strawberries 

The four varieties—Northwest, Marshall, Siletz and 
Puget Beauty—were found to react differently to 
freezing although fresh fruit quality was maximal. 
Percentages of mushy slices in the frozen product were 
lower in the Northwest variety. Also, shear-press 
measurements of firmness were higher than in the 
other varieties. 

Wherever harvest was involved, there was an in 
crease in the per cent of mushy slices and water 
soluble pectin content in the frozen product that was 
prepared from fruit harvested beyond mid-season. 
Furthermore, there was a decrease in the viscosity of 
syrup and shear-press measurements of firmness of the 
thawed frozen product. Maturity probably had a 
creat deal to do with the effect of date of harvest. 

An inerease in mixing time beyond the time neces- 


sary to dissolve the sugar significantly increased the 


per cent of mushy slices and syrup viscosity of the 
thawed frozen slices of Siletz variety. Shear-press 
measurement of firmness was decreased 

In the Siletz variety, there was a steady increase in 
the per cent of mushy slices when fresh fruit was held 
either at 34° F, or at room temperature prior to 
processing. Syrup viscosity decreased during holding 


up to 24 hours. 
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Inhibition of Polygalacturonase in 


Brined Cherries** 


Bais: CHERRIES are the ra 
products from which maraschino type cherries ai 
prepared. The brine, in general, is made up of 144% 
sulfur dioxide, a preservative and bleaching agent, 
and *4°% caleium hydroxide or calcium chloride. The 
caleium acts as a firming agent (14). 

In contrast to ordinary processed foods the main 
consideration in brined cherries is the texture or firm 
ness of the fruit, the color and flavor being added arti 
ficially during the maraschino manufacturing process 
(1). The firmness of the cherries depends primarily 
on the natural pectin present (5), and when this pec 
tin is destroyed the cherries become soft (6). This 
softening resulted in a loss of %4 million dollars in one 
season for one locality alone (11). A typical result of 
pectin degrading enzyme action on brined cherries is 
shown in Figure 1] 


* Presented before the Twentieth Annual Meeting of the 
Institute of Food Technologists, San Franeiseo, California, May 
16, 1960, 

Approved for publication by the Direetor of the Oregon 
Agricultural Experiment Station as Teehnieal Paper No. 1324. 
Contribution of the Department of Food and Dairy Technology. 

Present address: Department of Agricultural Chemistry, 
Oregon State College, Corvallis, Oregon. 
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The destruction of pectin has been found to be due 
to the action the pectin degrading polygalactu 
ronase (7). The source of this enzyme has not yet been 
determined, although microorganisms and/or plant 
diseases have been suspected (Fo). 

While the search for the source of polygalacturonas: 
continues, its possible inhibitors have been investi 
gaied. The enzyme apparently is not inhibited by 
sulfur dioxide, caleium hydroxide, or caleium chloride 
Since calcium chloride does not neutralize the sul 
furous acid, the resulting brine has a lower pli 
Most enzymes are known to be inactive at extremely 
low and high pIl’s (8). 

Experiments have shown that Naeconol® (a com 
mercial preparation of sodium alkyl aryl sulfonate) is 
an effective inhibitor of polygalaeturonase in model 
systems (10). This paper presents evidence for the 
effectiveness of other commercial preparations of 
alkyl aryl sulfonate as inhibitors of polygalacturonase, 
and as inhibitors of naturally occurring pectie en 
zymes in brined cherries, It also deseribes the de 


“Manufactured by National Aniline Division, Allied Chemi 
eal and Dye Corp., New York, N. Y. : 


7 
ny 
: 
i 
i 
a 
Pa Mo received May 15, 1960 
\ 
“tA 
a 
= 


daring to challenge yesterday's ideas— 
its own as well as those of the food in- 
dustry — Griffith has served its customers 
and the industry asure, 


1919, 


in growing me 
since 


CHICAGO 9, 1415 W. 37th St. 


UNION, N. J., 855 Rahway Ave. 
LOS ANGELES 58, 4900 Gifford Ave. 


SEASONINGS © ARTERY 


“brat 


ANTIOXIDANTS © STERILIZED GROUND SPICES FRACTION-EXTRACTION SOLUBLE 
: PUMPING OF HAMS © PRAGUE POWDER © S ECIAL CURES FOR BACON AND CORNED BEEF © BREADING " 
MIXES © DOUGHNUT SUGARS © RYE FLAVORS © MEAT TENDERIZERS © PROTEIN HYDRC 7 

PHOSPHATES © SODIUM ISO-ASCORBATE PROTEINAT CES 

644A 


a little 
| 


makes 


difference 


Here's a topper—cherry, whipped toppings, 


sprinkles, ice cream—enough to make any young 
mans eyes pop. In whipped toppings, cellulose 
yum, Hercules purified CMC, is used as a stabilizer. 
Hereules cellulose gum is finding ever-increasing uses in a variety of food products because of its purity, consistent 
quality control and dependable supply. If you are a food processor you probably know about CMC, If you want to know 
more, we ll be glad to send you complete technical information on your requirements and work with you on your specifi 


formulation if you request. For further assistance. write: 


Virginia Cellulose Department _ 
Hercules Cellulose Gum HERCULES POWDER COMPANY 


Hercules Tower, 910 Market Street, Wilmington 99, Delaware 
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INHIBITION OF 
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Normal brined cherries. Right: Cherries 
upon by pectin-degrading enzyme during 


Figure 1. 
which were 
brining. 


termination of residual alkyl aryl] sulfonate in leached 
brined cherries using radioisotope tracer techniques 
and the effects of the 


schino cherries 


residue on the finished mara 


EXPERIMENTAL PROCEDURE 


1. Measurement of polygalacturonase activity 


Polvg eturonass et t is mensure by the Steele and 
Yung lrop-plat modification of the ‘*eup 
plate’’ t 1 oy Dingle, Reid and Solomons 

eturonie acid substrate medium was prepared by 
slowly su nding mu \ of polygal eturonie acid (Ex 
change Lemon Produets ¢ No, 491 in distilled water with 
constant Ni ) mmonium ox , 1% potas 
mt itt nad tl ne presery vi ill w/v were 

doar lissolyes The pH was adjusted to 4.0 with 0.1 N 
im | vicle rl is ther ranusferred to an 
Erler Dit ulded, and sterilized 
} t gy for | t psig. Then 25 ml aliquots were 
transfert to vt) rot shes ame iowed to solidify 

For each test, on rop pproximately 0.05 ml) of the test 
solution 1 tl irface of the test plate. The 
plate ¥ then ir bated f hr at 37° ¢ At the end of the 
neubation period the plat was developed } flooding it with 

N hvydrochlorie acid, owing it to stand for 5 min and then 
rinsing th distilled iter Polygalacturonase activity was 
ndieated by formatic of clear zone, and the extent of this 
etivity s estiminte ! re ring the diameter of the zon 
formed } verag } of triplicate determinations was 
t tablisl lat in all experiments 


2. Effect of pH on polygalacturonase activity 


In studies on the act tv of Pectinol ° M enzyme solutions at 
different pll’s, Clark TI Lubs buffer solutions were pre 
pared eovering the pl range from 1.0 to 8.0. A concentration 
of 0.1% of Peetinol M was used throughout the experiment. 


The Clark and Lubs buffers used contained, HCl and KCl at 


pH values from 1.0 to 3.0, ILC] and potassium acid phthalate at 
pH value from 3.0 to 5.0, and NaOH and potassium acid 
phthalate at the higher pH values. All buffer solutions were 
prepare ising «distilled ter and their pH values verified with 


Model G pH meter 


Beekman 


The of 


combinations 


cherry brines was varied by the use of different 


of Ca(OH and CaCl in 14% St solutions. 


\queous solutions were also pre} red. +N this 


pli’s ranging from 1.2 to 12.5 were obtained. 


idded to each 


method, 
Pectinol M in the 


solution and inhibition observed 


tion of 0.1% was 


after 24 hr. 


econeentra 


Pectinol is the trade name for the peetic enzyme prepara 


tions manufactured by Rohm and Haas Company, Philadelphia, 


Pennsylvania 


POLYGALACTURONASE IN 


BRINED CHERRIES 


3. Inhibition of polygalacturonase by commerc 


To compare the effeetiveness of othe comme 
sulfonates with Naeconol. tl following deterge! 
Naceonol NR (46 ctive 
Nacconol NRSF 
Oronite 41) 
H1)-90 * iet 
Ultrawet 10% active 
All the alkyl aryl] sulfo s were sted tl 
oO ma stan OH rit t 
M l. For eon brine 
hibitor Vas Teste Chert ( Bis 
brined aceording te | ng com! 
Their firmness ter I 
push-pull penetromete tl e 
needle was used and ! Ss were t 


or brined cherries 


4. Inhibition of naturally-occurring pectic enz 
cherries 


rong in 1957, it n tl 
(Cherries, fresh or brit sit t 
fit During 4 } 
positive natur 
ril r Thes ~ 
s son rit 
tes I Wasl Orego! ( 
rr s wer ns ( Tio! 
the brine f py ! this 
The cherries nd r brines re testes 
Naecconol NR in the onecutrution 
to the hy t 
hy 


or brined 
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ial preparations 
reial alkyl aryl 


its were used: 


e concentration 
h 0.1% Peetinol 
vithout any in 
gz variety were 

practice (15). 

th a Chatillon 
g \ 0.065-ineh 


from each bateh 


ymes in brined 


prevalent and 
bsequent Vvears. 
est became hard 

samples with 
moa commercial 
from 
rive a 


\ 


positive 
ornin., These 


They had been 


Or CHZS ne 
was then 


luuted after 


tecl es ve labeling of 
\ eo) NR } i etrophilie substitu 
tior the | Nec s en added, in the 
ot ner he Standard cherry 
of 1% ( OH s also used. The 
brit cherrie ft ( ‘ lit nh running water 


tivit ith ‘ 

tur th Paeckat Tus ( ( 

I} imount of Naeceo. ning 
lated 


6. Effect of alkyl aryl sulfonate on finished maz 


I his exper 1 | \ 
after ld N NR 
of brining The 
tergent for mor process ito 
ries by the method iggest Filz ar H 


with control samples 


RESULTS 


1. Effect of pH on polygalacturonase activity 


The effeet of pH o1 I ‘ etivit n | 
shown in Table 1. The eent aetivit 
ictivity obtained at I ( h no ti pst 
nuted as 100% aetivit 


The effect of pH tormulation 


for their radic 


manufac 


Illinois. 


igo, 


herries was then 


aschino cherries 


icrries were ob 
the brine at the 
with the 
traschino cher 


enney (4), and 


iffer solutions is 


d on the highest 


which is desig 


enzyme activity 


shown in Table 2. The r cent enzyme activity is based on 
the highest activity obtai t pH 2.0 ith no time lapse 
vhich is designated as lL activity 
Manufactured by Oronite Chemic Co., San Francisco, 
tormia 
Manufactured by Pilot Chemieal Co., Whittier, California. 
Manufactured by Atlantie Refining Co., Philadelphia, Pa. 
Manufactured by John Chatillon & Sons, New York, N. Y. 
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TABLE 1 
Effect of pH on enzyme activity in buffer solutions 


© Enzyme activity 


pH After \fter After 


2 hours 2 days 28 days 


2. Inhibition of polygalacturonase by commercial preparations 


The effectiveness of 5 commercial alkyl aryl sulfonates as 
inhibitors of polygalacturonase is shown in Table 3 in terms of 


cherry firmness, 


3. Inhibition of naturally-occurring pectic enzymes in brined 
cherries 

Naceonol NR in the concentration of 0.01067 completely in 
hibited the naturally-oceurring peetic enzymes in 24 hr as 
shown in Table 4. Both the cherries and the brines were tested 
for enzyme activity before and after the Nacconol treatment 
tivity is based on that of 0.167 Peetinol M whie! 


The « a 


is designated as 100 


TABLE 2 


Effect of pH and brine formulation on enzyme activity 


Brine formulatior Enzyme activity 
Ca(OH Call 1 he hr 24 hr 
12.5 
1 1.2 0 
‘ 0.1 7 7s 
| 0.2 7 67 ) 
1.7 1 o.4 ‘ 61 
1.5 5 14 0 
1.2 7 22 


TABLE 3 


Chatillon penetrometer tests of brined cherries treated with 
commercial alkyl aryl sulfonate 


Treatments 


\ 
treatments — Oronite Hike Ultrawet 

1 140 ot 
70 0 60 200 
7 225 25 
285 
i4 60 
105 
115 35 
‘ 6 145 100 
160 1a 270 
1 2 175 190 
19 2 0 180 
1 210 245 
14 210 125 
0 1 200 140) 80 
20 260 = 200 240 
120 75 28 345 295 
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TABLE 4 
Enzyme activity of brined cherries before and after nacconol 
treatment 
Index: 100=0.1°% pectinol M 


Cherries Brine 


No 


Sample 


4. Tracing of alkyl aryl sulfonate 


Radioactive isotope tracer techniques revealed tha 
the Naeconol added to the cherry brine remained in the cher: 


ifter they were leached in running water for 24 hr 


Based on this experiment, it is seen that the actual quantit 
of alkyl aryl sulfonate remaining in the brined and she 
cherries is quite small, When 0.010) of Naceonol NE is adele 


to the brine, assuming that in the brining process the cherries 


ind brine ar 


present in equal quantity, the Nuecconol conee! 
tration after equilibrium beeomes 0.005 If 3¢% of the 


Nueceonol remained n the cherries, is indented thre 


radiovetive isotope assay experiment, ouly 0.05 


000156; aetually remained in the fruit. Since Nacconol NER 
contains only 400; setive alky irvl sulfonate, tl res 
itkyl aryl sulfonate in the cherries is 0.00015 0.40 HO0068 


or 0.6 ppm, 
5. Effect of alkyl aryl suifonate on finished maraschino 
cherries 


The Naceonol-treated cherries, after processing int 


schino cherries were examined by the authors in comparisor 
with the untreated cherries. No differenee was observed it 
texture, flavor, and color of the finished maraschino product 


DISCUSSION 


The pH of the brine has a great effect on the ac 
tivity of polygalacturonase. The enzyme was inacti 
vated rapidly in buffer solutions at pH 1.0 and 1.6 
and less rapidly at pI 2.0. At pH 2.6 and above, the 
inactivation, if any, was very slow. There was a small 
loss of activity for this enzyme in all cases after 25 
days 

The pil of cherry brines has the identical effect on 
polygalacturonase as that of the buffer solutions. At 
pil 1.2, 1.4, and 1.5, complet inhibition was accom 
plished in 24 hr. Between pH 1.7 and 2.0, inhibition 
slowed down considerably, and at pH 2.1, no inhi 
bition oecurred, This experiment shows that the pl 
of a brine can be anipulated by brine formulation ; 
the ratio of caletum hydroxide and calcium 
chloride in the sulfur dioxide solution. 

It is to be pointed out that the pl value of the 
brine increases by 0.5 te 1.0 when the cherries enter 
the brine. This means that a brine with straight cal 


cium chloride, or very little calcium hydroxide, may 
stay within the inhibition range when cherries ar 
added. It is noted from experience (12), however, that 
when a brine with a pH. of 1.5 or lower is used, the 
cherries tend to erack and their skin injures easily 
That is why some cherry briners refrain from using 
caleium chloride. It was further pointed out (13) that 
calcium chloride brine produces cherries with an un 
desirable, tough texture and low crispness, and the 
pits tend to stick to the flesh during the pitting 
operation. 
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INHIBITION OF 


Caleium chloride alone in water does not have any 


inhibitory effect on polygalacturonase other than pro 

ducing a brine with lower pH. 

the 

enzyme completely as it produces an extremely high 

pt of 12.5 
A 1.25% 


polygalacturonase cu 


Calcium hydroxide alone in water inhibits 


sulfur dioxide solution alone inhibits 
to its low pI of 1.2 

Statistical analysis of the penetrometer readings re 
vealed no significant difference between the effective 
ness of various commercial alkyl aryl sulfonates as 
inhibitors of polygalacturonase. The only significant 
difference occurred in the sample without any alky! 
aryl sulfonates. 

Commercial alkyl aryl sulfonate preparations vary 
primarily in the amount of active ingredient present. 
Those with higher percentage of active alkyl aryl sul 
fonate can be used in proportionately lesser amounts 

While only 5 brined cherry samples with naturally 
occurring pectic enzymes were obtainable, they fur 
nished good evidence that natural enzymes in cherries 
inhibited the 


tions, S ich as Pectinols 


are similarly to commercial prepara 
show that the enzymes remain 
after 4 The 
shows a consistently higher enzyme aetivity than the 


the 


These sample 


active in a cherry brine months brine 


cherries. This can be explained by presence of 


inert solid materials in the cherries 

It is noted that the 0.6 ppm residual alkyl aryl sul 
fonate is found in the leached cherries which are not 
vet the finished products to be consumed. Any amount 
of handling during the manufacturing process of 
maraschino cherries will certainly reduce the residue 
further. 

The fact that alkyl aryl sulfonate does not affect the 
finished maraschino cherries permits its regular use on 
cherries under any conditions. Since it is inexpen 
sive, it 


the brink 


very time and becomes a part ot 
the 
prevalent 


Can User 


formulation. It serves as protection in 


event these undesirable enzymes become 


avain 


SUMMARY AND CONCLUSION 


Poly wali cturonase has been found to be responsibl 
for the sever? softening ol brined che rries by the dle 


lower. By 


pectin in the cherries. 
] 6 or 


grading of 
active at the pll of 
chloride instead of 


enzyme is in 
using calcium 


as the firming 


hydroxide 


agent in SOs brine, such a low pL can be obtained 


Nevertheless, at this low pII cherries tend to crack and 


their skin is injured easily. Calcium chloride brine 


also produces cherries with an undesirable, tough 


texture and low crispness. This is considered by many 
maraschino processors to be objectionable. Kor these 
is preferred as a firming 


The pI of a ealeium hy 


reasons, calcium hydroxide 
agent in the cherry brine 
droxide brine is about 2.1 and increases to about 3.0 
when cherries are added. At this pH range, polygalae- 
turonase remains active. The enzyme, however, can 
be inactivated by the addition of 0.01—0.025% of com- 


mercial alkyl aryl sulfonate to the brine. Five com 


POLYGALACTI 


INASE IN BRINED CHERRIES 647 


mercial preparations tested were found to be equally 
effective as inhibitors of 
OH 


By use of radioactive 


polygalacturonase in SOs 
» brine. 
istope tracer techniques, 0.6 


ppm of residual alkyl! aryl sulfonate was found to 


remain in the leached cherries when 0.01% of a com 
mercial preparation of alkyl aryl sulfonate was added 
to the original brine 

No undesirable effects were observed by the authors 
cherries made from brined cherries 


on maraschino 
treated with as much as 0.1% of commercial alkyl aryl 
sulfonate. 

It is coneluded that poly galacturonase can be in- 
hibited by a cherry brine with the following formu- 
1.25% 0.7% hy- 
droxide, and 0.02% commercial 40% -active alkyl aryl 
sulfonate. 


lation sulfur dioxide caleium 
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Ripening of Mature Green Tomatoes” 


Orns FACTOR limiting production of 
tomatoes in lowa and other northern states is a short 
growing season. secure better yields and to prolong 
the time that the ‘‘home’’ crop is available, green 
tomatoes may be harvested for storage and ripening 
just prior to an expected killing frost. When tomatoes 
are shipped to northern states from the South, South- 
west and Mexico, they are picked at the mature green 
stage ; many of these fruits decay or ripen abnormally. 

A number of years ago Haber (4) studied acidity 
aud color changes in tomatoes held at various storage 
temperatures. Recently (10) Pentzer described faulty 
refrigeration practices during shipping and handling 
of tomatoes and other vegetables and fruits. 

Within the last ten years methods of merchandizing 
mature green tomatoes have undergone considerable 
change. Many of these fruits are now handled in a 
central packaging plant where they are sorted on the 
basis of uniformity and maturity and are placed in 
cardboard or plastic trays overwrapped with cello- 
phane transparent film. Packaging for self-service 
retailing is essentially a promotional device, but it 
does have the advautage of protecting the fruits from 
excessive bruising due to handling, thereby maintain- 
ing the tomatoes in better condition for a longer 
period of time. Since respiration and transpiration 
continue after harvest, a packaging material must be 
selected that will provide sufficient diffusivity to per- 
mit these processes to continue; otherwise, breakdown 
and fermentation will result. In the present study it 
was considered of interest to compare storage changes 
in tomatoes packaged in several commonly available 
transparent films with those occurring in unpackaged 
tomatoes. 


METHODS AND MATERIALS 


Sioux, Rutgers, Big Boy, Manalucie and Pinkshipper to 
matoes picked in an early stage of ripeness, but showing no 
yellow or red color, were harvested after the morning dew had 
evaporated from leaves and fruits. Some—or all—of the fol 
lowing criteria were used to assure that the fruits were mature 
green: (a) The parturition of the stem from the fruit (i.e., the 
absenee of an open wound when stems were separated from the 
fruit, and the condition and color and the abscission zone of the 
fruit stems were felt to be indications of the stage of ma 
turity). (b f the skin of the fruits could be rubbed off easily, 
the tomatoes were considered immature since the skin of ma 


*Journal Paper No. J-3868 of the Towa Agricultural and 
Home Economies Experiment Station, Ames, Lowa, Projeet No. 
1436. 

» Eleven color slides were shown at the time of presentation. 
at the Twentieth Annual Meeting of IFT, San Francisco, 
California. Owing to the great cost of preparing color plates, 
these photographs could not be included. The authors will be 
pleased to loan 35 mm slides on a short-term basis to investi 


gators interested in studying color changes. 


Effect of Packaging Films and Storage Temperatures on the 


John C. Ayres and 
Lincoln C. Peirce 
Departments of Dairy & Food Indu 
tries and Horticulture, lowa State Uni 
versity, Ames, lowa 


ture green tomatoes is well-formed, waxy and/or glossy. (« 

From time to time, representative fruits were opened to dete: 
mine if the method of selection was accurate. If the seeds wer 
sufficiently hard to push aside and not be eut in two by a sharp 
knife and if there was a jelly like substanee in the loeules, the 
tomatoes were considered mature-green, After the fruits were 
carefully sorted to remove all immature or poorly formed green 
fruits and fruits having growth eracks, sunseald, blemishes, 


insect bites, worm holes, bruises, softness and rot, each tomato 


was cleaned by gently washing in cold water and then dried 
with the aid of an eleetrie fan. Before packaging, the fruit 
was sized and duplicate lots of four tomatoes each were placed 
in cardboard trays.° 

Ripening was determined by the observation of color, firn 
ness and acidity. To aid in evaluating maturity by color, 
small judging booth was constructed and equipped with a 
watt Sunshine Lighting Unit * (UCD-ADD-30). The illuminant 
provided a light intensity of 100 foot candles on the inspectior 
table in the booth. Four judges assigned arbitrary values o 
growth ‘‘stages’’ ranging from 1-10 based on the following 
criteria: 


l immature green (skin rubs off; open stem wound 


(2 mature green (Ww ‘Hl formed abseission la er, skin wax’ 
and/or glossy. When eut, jelly-like loeu substances 


and hardened seeds. 

3) turning (slightly pink at blossom-end or streaks 
pink, vellow or orange 

(4) half-pink, orange or vellow 33434 but —66%4 
surface colored 

(5 -6653% but 90% red (changing to red from pink, 
orunge, yellow or green 

(6 O00 red 

(7) completely red 

(8) dead ripe (dark red in color but no softness or 
evident ), 

(9) over-ripe (dark, soft and/or evidence of rot spots 


(10) gross spoilage or rot manifest. 


Firmness was determined subjectively by the use of slight 
hand pressure and objectively with the sid of Lee-Kramer 
shear press. For shear press values, the tomato was eut in ha 
from stem to blossom end in such manner that one of the loeular 


walls was bisected while, on the opposite side, the loeular 


con 
tents were divided. Then the cut portion of the tomato was 
placed against the bottom grid of the sample chamber. 

For the determination of pH, the fruit was 


mortar and, after filtering the pulp through stainless wir 


iturated in 


screen to remove seeds, the pH of the juice was measured b) 
means of a Beckman pH meter. Total acid was «letermined by 
titration aceording to the method of the Association of Official 
Agricultural Chemists (7) and the amount of acid present was 
culeulated as citrie acid. 

A refractometer was used to determine amount of solids 

The tomatoes were stored in refrigerated display cases held 
at 5°, 10° and 15° C exeept for defrost periods. In addition, 
fruits were stored in rooms maintained at 20° C and at 25°C, 
and at ambient temperature. Tomatoes stored in the dark were 
held in wall-type refrigerators or in darkened rooms at the same 
temperatures as given above. Packaging materials used in 


©G-I green VU-More produce trays, Sutherland Paper Co., 
Kalamazoo, Michigan, 
Keese Engineering Co., Hollywood, California. 
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May the New Dear see your 


brightest bopes fulfilled and your most 
cherished wishes for bappiness and con- 
tentment realized. 
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PRODUCTS 


Che Keleo A pie love yous pl 


Your Customers Delight In agen te Dry 
Mix Desserts Made With Keltone. Pie fillings, toy 


pi ngs such as meringues and icings, and whipped « 
stab Di] ed yet Keltone are si lusci ous, so light, so e: 
to-make with cold water n just minutes! W} 
. Keltene gives pie fillings! So smoother, so creamy, they 
airly fl at on your customers’ fork. Pies stay freshe 
longer 


A Vital Ingredient In a Pre-Packaged Dry Mix 


Use Keltose or Kelcoloid HVF, 
other unique Kelco algin 


Wherever water, oth, or other aqueous media 
are added to your packaged dry mixes, you 
achieve important benefits in improved body and 
consistency, more effectively stabilized emul- 
sions, and minimized loss of moisture or migra- 
tion by using Kelco algin in your packaged 
dry mix. 


products, for dry mix icings. 


With Keltose in the formula, 
icings are retained on cake 


YOURS ON REQUEST: Free samples of Kelco ae = surfaces with greater gloss 
algin, and Technical Data describing properties —_ —_— and stability. Stickiness of 
and advantages, for your application. Write the icing is reduced so that it does not tend to adhere 
without obligation to your nearest Kelco regional to wrapping. Cracking and peeling during exposure 
office. is reduced, drying out of icings prevented. 


KELTONE® KELTOSE* KELCOLOID® KELCO-CEL KELCO-CEL LY 


product: Keleo Company 
75 Terminal Ave., Clark, N. J. © 20 N. Wacker Drive, Chicago 6, Ill. « 530 W. Sixth St., Los Aryeles 14, Calif. 
Cable Address: KELCOALGIN — CLARKNEWJERSEY 
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cluded cellulose acetate (100 gauge), 300 LSAD and 300 PHD 


cellophane, Pliofilm (80 gauge), polystyrene Q641.4 (gauge 1 
0015 ineh polyethylene, 517 Saran (gauge 50) and Cryovae 
75 gauge 
Reflectance measurements for color using a Beekman spee 
trophotometer and a Gardner Color Difference Meter | commer 
eial modification of the Hunter Color Difference Meter (4) 
employed procedures similar to those by Robinson et al (11 


except that values for sections of cell walls rather than for 


tomato juice were measured, The cell wall tissue consisted of 
sections that separated the locular contents of adjacent cells. 
The surface of these cell walls was cut away leaving an area 
of appr mately . inch thiekness. Readings were made at 
500, 520, 535, 545, 560, 600, 620, 645, 670 and 700 mu. The 
tissue Ww placed ina 1% ineh eup (inside diameter) which was 
inserted n the sampl lrawer of the refleetanece attachment 
MeCollut ) nd Robinson et al (1 eaution that light may 
penetrate complete through the tissue and refleet from the 
background llowever ne the same depth ot sample and the 
same background wer: ised for all tests, this souree of error 
was minimized. The same sample was then tested in the Gard 
ner Color Differenee Meter for L, ay, and br readings 


RESULTS AND DISCUSSION 


Subjective tests of ripeness of the fruits on the basis 
of color, firmness, and taste were of only limited value. 
A consistent pattern of ripening at the various storage 
temperatures could not be observed. In several in- 
stances, tomatoes given a value of 2 by the judges dur- 
ing one test period were assigned a value of 6, 7, or 8 
after a short period of storage; other tomatoes stored 
in the same tray at the same temperature still received 
values of 3, 4 or 5 

Even the most careful rubbing of the skin to sepa 
rate Immature green trom mature creen tomatoes re- 
sulted in skin breaks, scuff marks, bruises, or soft or 
dark areas that ap] eared| later during storage. For 
this reason, evaluation of the state of maturity was 
usually restricted to visual observation. Similarly, 
it was considered that the application of slight 
hand compression for determining firmness likewise 
shortened storage life of the ripe fruit. Kattan (6) 
reported obtaining objective results with a measuring 
device called a Firm-o-meter but this device was not 
used in these preliminary studies. 

When shear press readings were compared to values 
assigned by judges for changes in color of ripening 


tomatoes, it was found (Figure 1) that there was little 


‘ 
H 
4 
Figure Re.ation of shear-press values to color of ripening 


tomatoes 


EFFECT OF PACKAGING FILMS, STORAGE ON GREEN 


TOMATOES 


50% 
»6624%-, >90%-— or completely red. This finding 


texture change in tomatpes considered to be 


was substantially in agreement with the amount of 
time that elapsed for the fruits to proceed from stage 
2 to 3 or from 3 and 4 to 7. The amount of time re- 
quired for tomatoes to change from stage 3 to 7 
often was no greater than from stage 2 to 3 or 7 to 8. 
This may indicate the desirability of using shear press 
values in determining ripeness 
Judges usually were able to separate tomatoes in 
stages 1 and 2 on the basis of taste and generally were 
successful in distinguishing stages 3-6 from stage 8. 
However, there was some question as to the influence 
that the ‘‘mouth feel’? 


f tomatoes had in determining 


judgment since the firmness of tomatoes in stage 3 or 4 
differed appreciably from those in stage 8. Also, 
when the judges were blindfolded, separation of fruits 
assigned to stages 2 through 7 was much more erratic 
than if appraisal by appearance could be made at the 
same time. Often the comment for tomatoes that were 
almost—or completely—red was that these fruits were 
sweeter than those showing green or intermediate 
coloration. The judges expressed some dislike for 
tomatoes considered to be in stage 8 (dead ripe), 
usually indicating that these fruits were mealy, 
mushy, medieinal, flat, flat-sour, or bitter. The term 
hitter was used in describing tomatoes that had been 
stored at 5° or 10° C and/or overwrapped with Plio- 
film, polyethylene, or Saran. Tomatoes classified in 
stages 9 and 10 were not given to the judges for taste. 

The amount of water that the plant received either 
from recent rainfall or from abundant soil moisture 
was found to cause greater variation in the amount of 
total acid than did the variety of tomato used. These 
limited findings agree with th nuch more extensive 
trials made by Lee and Sayre in 1946 (8). Likewise, 
it was observed that the amount of acid in fruits pro- 
duced late in the season was less than that at the be- 
ginning of the crop veal but no att mpt was made to 
determine the influence of soil moisture during these 
periods. Acid values were calculated on a wet weight 
basis and per cent solids were checked using a re- 
fractometer. The amount of acid in green mature 
fruits was much higher than in ripe tomatoes. Ex- 
treme acid ranges varied from .18—.47 with an average 
value of .42 for tomatoes picked in August and .35 for 
tomatoes harvested in September. In contrast to these 
results, pH values showed only minor variations, with 
the usual extremes ranging between pH 4.0—4.4 except 
for fruits classified in groups 8, 9 or 10. With these 
last groups, it was observed that with an inerease in 
pH value (and especially where pH >5.0), there was 
excessive softness, darkening, or appearance of rot 
spots 

Apparently storage life was determined to a greater 
extent by the percentage of total solids rather than by 
the variety of frui Tomatoes that had been har- 
vested following a long wet spe 1] had a solids content 
of approximately 6°%, whereas those that were har 
vested di ring dry weather had a solids content of 
6.7%. These latter tomatoes had an increased storage 
life of 3 weeks at 5° C and 10 days at 10° C over those 
that contained more water 
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Coloration was found to be influenced by the en- 
vironmental temperature. Tomatoes kept at cold 
temperatures did not have good external color de- 
velopment (see Figure 2) nor did the color within the 
tomato keep pace with that externally. 

Even when kept for a period of 21, months, to- 
matoes stored at 5 © failed to develop full color. 
When some of these fruits were removed after one 
mouth at 5° C and stored at ambient room tempera- 
ture, many became watery and decayed rapidly with- 
out ripening. During storage the tomatoes had a 
mottled appearance and often the stems and points 
where these fruits were in contact with the tray 
became infected with mold. Flesh of most of the 
tomatoes was flaccid or limp. The decidedly pale 
pinkish-yellow cast of the tomatoes that did partially 
ripen might be explained by Denisen’s finding (3) 


Figure 2. Development of color in unwrapped tomatoes held 
for 14 days at 5°, 10°, and 15° C. 


that carotene formation is not inhibited by extreme 

temperature to the same extent as is lycopene. 
Tomatoes held in the refrigerator at 5° C or at 

10°C during the entire ripening period often 


appeared more blocky than fruits held at the same 


or higher temperatures in lighted display cases 

Figure 3). In many of these fruits the fleshy locular 
wall separated from the seeds to provide internal 
‘*puffiness’’ or cavities in the seed chambers. 

At 10° C, tomatoes had maximal satisfactory stor- 
age life. The fruits ripened more slowly than at a 
higher temperature and could be held in sound eondi- 
tion for a longer period of time. Generally, the time 
required for mature green tomatoes to develop uni- 
form redness at 10° C was in excess of a month. At 
this temperature the ripe fruit remained in good con- 
dition for 35-45 days after color developed and often 
fruits did not show signs of spoilage for 21% months. 
When these fruits were placed at room temperature, 
they remained firm for only 5-6 days. Color develop- 
ment was somewhat lighter than that of vine-ripened 
fruits and generally was more pink than red in hue. 
Also, color at 10° ( was not as intense as at 20° C. In 
the display case in which the maximal temperature 
did not exceed 15° C and the minimal temperature of 
storage was held at 10° C, it was possible to keep 
tomatoes for a period of 70 days. 


Figure 3. Effect of low temperature on tomato contour. 


Fruits, either unwrapped tomatoes or those pack 
aged in cellulose acetate, stored at 15° C ripened in a 
shorter period of time than at the two lower tempera 
tures; the color of these fruits was found to be more 
their L readings were greater). Seldom 


did these tomatoes keep for periods longer than 2 


intense (1.€., 


months and, usually, they reached the dead ripe 
stage of maturity within a one-month period. Many 
of the fruits remained sound for an additional 2-4 
weeks at this temperature. 

It should be pointed out that the 5°, 10° and 15° © 
temperature levels used in these studies refer to hold 
ing temperatures in refrigerated display cases, unless 
otherwise stated. Tomatoes stored at 10° C in refriger 
ators in the dark failed to develop color to the same 
extent as did those exposed to the fluorescent light in a 
refrigerated display case. Commonly the coils of these 
units are defrosted two or more times during each 24 
hr period. During these defrost periods the tempera 
ture of the produce rises slightly (the total tem 
perature differential being dependent upon the sur 
rounding temperature and humidity, the amount of 
frozen condensate on the coils, and the total amount 
of produce in the storage chamber). Fruits stored in 
the dark were placed in a refrigerator having fairl) 
constant temperature (10 2—3° C) and humidity 
while those exposed in the display case were sub 
jected to two 90-min eyele breaks in each 24-hr period 
during which their immediate environment changed 
by as much as 5-10° C. It is not known if these short 
exposures to increased temperatures may have acceler 
ated ripening. 

Tomatoes stored at 20° C colored more rapidly than 
at lower temperatures but spoiled in less than 1!»5 
months, Generally the fruits ripened within 7-10 
days and were dead ripe by 2 weeks. The tomatoes 
ordinarily remained sound for an additional week but, 
with longer storage time. showed signs of shriveling. 
Storage at 25°C resulted in still shorter shelf life 
than did 20° C. The tomatoes proceeded through the 
ripening stages within a period of a few days, and 
satisfactory storage for longer than one month at this 
temperature was exceptional. Even poorer storage 
life was obtained with ambient room temperatures 
This was expected since temperatures prevailing were 
often >30° C and seldom did the temperature of the 


holding room fall below 22° C. 
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In Figure 4, ay, and by coordinates obtained from 
readings using a Gardner Color Difference Meter are 
plotted for tomatoes in stages of maturity ranging 
from mature green to dead ripe. Note that the points 
of intersection for curves (straight dotted lines) of 

: outer- and of section-walls of ripe tomatoes coincide 
with values (straight broken lines) extrapolated from 
data supplied by Kramer (7) for color of Grade <A, 
Grade C and Substandard tomato juice. Also, as 
might be expected, values for the stage at which 
tomatoes were considered ripe by visual observations 
intersected with values reported by Kramer (7) for 
Grade A tomato juice. Yeatmen ef al (12) recently 


{ have pointed out some discrepancies between judges’ 
} values and ay/by ratios unless the position of the sam- 
ples in 3-dimension color Space Was considered, They 
i suggested that tomato color be determined in accord- 
ance with the formula: 
ap 
2OOU 
\ T 
In this same figure (Figure 4), speetrophotometric 
measurements of mature green and of ripe tomatoes 
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| Figure 4. Changes in a:/b; readings and in reflectance 


values of tomatoes during ripening. 


are shown for comparison. It may be seen from color 
difference readings that measurements at the skin 
surface give values ranging further into the yellow 
and orange regions of the spectrum than do those of 
the cut section. 

Reflectance values for skin surfaces and cut-seections 
of mature green tomatoes have maxima at 545 and 
minima at 670 mp while, with ripe tomatoes, maxi- 
mal readings are approached at 620 my or above. 
This observation is in agreement with results reported 
by Birth et al (2) who used a rephobiospect to record 
spectral transmission values for the internal color of 
whole tomatoes. 

Weight losses of tomatoes wrapped in each of sey- 


eral packaging films are shown in Figure 5. Tomatoes 


> 
- 
+ 
Figure 5. Percent weight losses of tray-packaged tomatoes a 
held at 15° C. 

packaged in cellulose acetate had greater loss of oe 
weight than those that were unwrapped. This might 
be explained by tl loss of water vapor from the . 


packages to the outside atmosphere during eyele 


breaks. Packaged tomatoes were more effectively 
insulated than were th unwrapped controls. As a 
consequence, these fruits did not cool as quickly and 
the moisture that did condense on the outside of the 
packages was lost by sublimation 

The following black and white photographie repro- 
duections were made from color slides showing some of 


the more common char ves that take place in the ripen- 


ing of tomatoes when packaged with various pack- 


aging films. In Figure 6 it may be seen that, on the 


fourteenth day of storage at 15° C, tomatoes over- 
wrapped with polystyrene and cellulose acetate pre- 
sented excellent gloss. Also, these tomatoes exhibited 


slightly more intense coloration than did the un- 
wrapped controls. The color of tomatoes placed in 
trays and overwrapped with polyethylene or with 
LSAD cellophane was somewhat less attractive. To- 
matoes did not ripen normally when packaged with 
polyethylene ; also, there was physiological breakdown 
of the fruits. The cardboard trays were wet and soggy 
and liquid often oozed from the tomatoes and was 
found to be free in the trays. In addition, there was 


an accumulation of moisture and fogging on the in- 
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acetate or polyethylene quickly developed rot at the 
blossom end when stored at 10° C, 


In addition te abnormal coloring, tomatoes pack 
aged with polyethylene caused the tray to warp owing 


to the high permeability of the film to respiration 


gases and in particular to carbon dioxide. This film 


failed to provide satisfactory control of gases. During 
the early part of the storage period, polyethylene 


overwraps were distended : later, after oxygen and 


Figure 6, Unwrapped tomatoes (1) and tomatoes packaged in 
polystyrene (2), cellulose acetate (3), polyethylene (4), and 
cellophane (5) held for 14 days at 15° C. 


side of the packaging film of the polyethylene-wrapped 
tomatoes. After storage for a period of 42 days at 
15° C, the tomatoes in Figure 7 show even greater 


differences. Fruits packaged in cellulose acetate and 


plain cellophane were found to have, higher redness 


values than similar fruits wrapped in any of the other 
films. Tomatoes stored at 10° C (Figure 8) packaged Figure 8. Tomatoes packaged in Cryovac (1), cellulose ace- 
in Cryovae, polyethylene or Saran failed to develop tate (2), polyethylene (3), polystyrene (4), PHD cellophane 
(5) and Saran (6) after storage at 10° C for 63 days. 


desired red color whereas those placed in cellulose 
acetate, Q641.4 polystyrene or PHD cellophane had 
ratios of 1: 2.1, 1:2.1 and 1:2.0 respectively. 
In addition to fogging of the tomatoes, in the film, 


cardboard trays overwrapped with polyethylene and 


Cryovac became limp and water-logged during stor 


age (see Figure 9 Similar changes were observed 


when fruits were overwrapped with Pliofilm or Saran. 
When tomatoes held in trays overwrapped with these 


films were removed from the trays, points of contact 


between the tomato tissue and cardboard showed evi- 


denee of rot; also there was mold rot at the stem sear 


in all of these fruits. Fruits that were considered to 


be turning at the time of packaging in cellulose 


Figure 9. Condition of tomatoes, film, and packaging trays 
after storage in Cryovac and polyethylene at 10° C for 42 days. 


carbon dioxide had migrated through the film, respir 


ation demand resulted in reduced partial pressur 


within the tray. 


SUMMARY 


Tomatoes stored at 5° C did not ripen normally ; 


apparently this temperature was subminimal and pre 
disposed the fruit to decay. At th other temperatures 


used, rate of ripening proceeded in the following or 


der: ambient room >25 >20 »15 10°C. To 


matoes kept for as long as 2!4 months at 10° C and 


for 2 months at 15° C. The fruits spoiled in less than 
4 5 6 144 months at 20° C and in a few days at 25° C or at 
ambient temperature. 


Figure 7. Tomatoes packaged in cellulose acetate (1), poly- 
ethylene (2), polystyrene (3), Saran (4), PHD cellophane (5), i : : t 
and Pliofilm (6) after storage at 15° C for 42 days. assessing stage of maturity (ripeness 


Use of shear press values appears to be of value in 
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WHICH FLAVORS 
WILL OUTSELL? = 


Identical flavors to the eye, yes . . . to the taste, no. The basic difference in each case is the unique 
flavor of one—perfected to outsell—developed by IFF. 

Creating outstanding flavors for individual products is an experienced specialty of IFF. The result is a 
product which establishes brand demand, repeat sales, in a highly competitive market. 


And if you are in the international market, IFF can minimize problems of supply. Uniform manufacturing 
and quality control in all of its plants throughout the world assure customers that IFF flavors, wherever 
ordered, remain the same from batch to batch. 


For the flavors that outsell, contact IFF. 


«f° FLAVOR DIVISION 


INTERNATIONAL FLAVORS & FRAGRANCES INC. 
417 Rosehill Place, Elizabeth 2, N. J. 


Leading Creators and Manufacturers in the World of Flavor 


ARGENTINA AUSTRIA BELGIUM BRAZIL CANADA ENGLAND FRANCE GERMANY H AND INDONESIA ITALY NORWAY OUTH AFRICA SWEDEN SWITZERLAND U.S.A, 
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There is no surer way to decide whether an 
FMC “Sterilmatic’’* line is right for you than 
to ask leading food processors who are now 
using these continuous pressure cookers and 
coolers. 

Ask American Home Foods, Division of 
American Home Products Corp., for example. 
They installed their first “Sterilmatic”’ in 1946 
in their Chef-Boy-ar-Dee plant at Milton, Pa. 

During the years since then, they have spe- 
cified “Sterilmatic” three times — now have 7 
of these lines in the plant, turning out the 53 
foods they pack under the famous Chef's label. 


You will learn that “Sterilmatic” pioneered 
a new concept in food processing — one that 
invariably cuts processing time, assures unl- 
form quality, helps preserve natural color, 
flavor, texture and nutrients, and minimizes 
can damage. 

The list of “Sterilmatic’ 
Blue Book of food processors. Let their use- 
experience be your guide to better, more prof- 
itable food processing. 

A 16-page brochure, “The Sterilmatic Story,” 
gives full details and is yours, for the asking. 
Write for it — today. 


users reads like a 


*FMC “Sterilmatic” Gentinuous Pressure Cooker and Cooler — Trade Mark — Keg. U.S. Pat. Off. 


Putting 


to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Canning Machinery Division 


FOOD MACHINERY 
AND CHEMICAL 


Genera! Sales Offices: 
WESTERN: SAN JOSE, CALIF. « EASTERN: HOOPESTON, ILL. 
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EFFECT OF PACKAGING FILMS, STORAGE ON GREEN TOMATOES 


Judging panels considered trays of tomatoes over- 
wrapped with cellulose acetate (CA) 
compared with unwrapped tomatoes or with fruits 
packaged with polystyrene (Q641.4), polyethylene, 
PHD cellophane, 
(Saran ) 


ittractive when 


Pliofilm, or  polyvinylehloride 
and Cryovae. CA had good transparency, 
adequate mechanical strength and sufficient perme- 
ability to gases and water vapor transmission. How- 
ever, this film permitted greatest loss in weight of the 
product. There was some fogging in all of the other 
films; this defect was most obvious in trays over- 
wrapped with the more impermeable types of pack- 
aging films. Not only did fruits rot more quickly in 
polyethylene, Pliofilm, Saran and Cryovae, but in 
addition, the tomatoes had less desirable taste. Weight 
losses were minimal in trays wrapped in Pliofilm, 
Saran and Cryovae but the fruit decayed and the 
trays became water-logged. Tomatoes did not ripen 


or color normally when packaged with polyethylene. 
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C. 0. Chichester, Nancy Sharroh 
and Marion Simone 


Department of Food Science and Tech- 
nology, University of California, Davis 


media (1). These investigators proposed a formula 
and procedure for producing a fermented broth, 
which, when combined with the instant mix, resulted 
in a baked product with good sensory characteristics. 

In order to fulfill the Armed Forces requirement for 
a complete mix, the next step in the developmental 
stages was naturally directed toward the production 
of a dry flavoring component. Limited work in this 
area was reported by Matz et al (4) 

This paper will discuss the application of three dry- 
ing prineiples—freeze, spray, and drum—to the afore- 
mentioned fermented broth and the evaluation of these 
processes in the production of a dried flavoring 
medium from the standpoint of bread flavor. 


653 
5 
j 7 3 
9 
10 
1s. Ya 
2. Br 
7 
4 


654 FOOD TECHNOLOGY, DECEMBER, 1960 


EXPERIMENTAL PROCEDURES 


Flavor broths: Broth formulas used in the investigations 
(Table 1) were basically the same as those reported by Matz 
et al (4). Fermentations were conducted at 37° C (+ 2°) in 5 
or 10 gal quantities, depending on the requirements of the 
specific drying procedures 

Removal of the yeast cells was accomplished with a Sharples 
supercentrifuge " at 26,000 rpm. It was necessary to centrifuge 
the broths twice in order to obtain a practieal 0 cell-count. 

Freeze drying. The cell-free liquid broths were frozen at 

14°C in shallow pans, then dried in a conventional Stokes ‘ 
freeze dryer. Both 1X and 3X broths were freeze dried with 
and without the addition of suerose or flour. Flour was added 
in concentrations ranging from 5 to 50¢, on a weight basis. 

Spray drying. 
conical spray dryer with a double reverse basket nozzle driven 
by a 25 hp electric motor at a speed of 30,000 rpm. Feed rate 


Spray drying was conducted in a 15 x 25 ft 


TABLE 1 
Basic flavor broth formulas 
Broth Codes 
1X 
0.1 M dibasic sodium phosphate, 1000 
Sucrose, oo 
Nonfat dry milk, ¢ 50 150 
Compressed yeast (Saccharomy 
cerevisiae), g at) 150 


and input air temperature were varied in the individual experi 
ments. The dried material was separated from the air stream 
by a small eyelone separator. Broths were dried with and 
without the addition of various concentrations of flour and 
dried lactose. 
Drum drying. 
2 ft in diameter and 


A pilot size unit with a drum approximately 
5 ft in length was used. The drum was 
aluminum plated on its peripheral surface to prevent sticking 
and the unit was top-fed by means of an automatic feed 
mechanism. In the series of trials eondueted, both the 1X and 
3X cell-free broths were used. The various adjunets to the 
broth before drying ineluded methyl cellulose, dehydrogenated 
fat, flour, dry milk solids, corn syrup, and antifoam., 

Basic bread formulas and baking procedures. Throughout 
the studies outlined above, the formula used in the preparation 
of the bread for the evaluation of the drying procedures was 
based on that developed by Miller et al (4 This formula and 
the standard Army bread formula are included in Table 2. 
Because of the necessary addition of various components to the 
broth preparations to obtain suitable dried produets, the basic 
instant bread mixtures with which the various dried products 
were incorporated were altered accordingly. 

Procedures used for preparation of both yeast leavened and 
instant chemically leavened bread followed those reported pre 
viously (5). Dough was prepared for two 500-g loaves for each 
baking trial. 

For the instant breads, the dried mix and dried broth prepa 
rations were blended in a ty HP Reco mixer"; water or liquid 
broth was then added and mixed at slow speed for 1 min and 
medium speed for 7 min. The dough was weighed into 500-g 
loaves, automatically moulded with an Aeme Rol-Sheeter* into 


proximately 2% x 7's inches, proofed at 25° C for 5 


loaves 
min, an’ baked in an eleetrically heated vertically rotating oven 
at 218°C for 25 min. The entire procedure required approxi 
mately 40 min. 

Preparation of the standard Army bread (yeast-leavened 
including mixing all dry ingredients in the mixer, dissolving the 
compressed yeast in a portion of the absorption water, and 
adding the yeast solution and water to the dry mixture. The 
dough was mixed at low speed for 1 min and medium speed for 


* The Sharples Corporation, Philadelphia, Pennsylvania. 
© F. J. Stokes Machine Co., Philadelphia, Pennsylvania. 
‘Reynolds Eleetrie Co., River Grove, Illinois. 

D. R. MeClain & Son, Pico, California. 


TABLE 2 
Instant mix and standard Army bread formulas 


% of flour weight 


Ingredients ee Standard 
nstant mix Army bread 


Flour 100.0 100.0 
Sucrose 5.5 5.5 
Nonfat dry milk 6.0 6.0 
Salt. 1.0 1 
Soda... 1.5 
Shortening ~ 5.0 5.0 
Glucona delta lactone (with 5% 

calcium stearate) 9.0 
Yeast or yeast flavor solids ' 6.0 
Water or flavor broth.. 57 (water) ti 

63 (broth) 


Yeast flavor solids as determined by refractometry of liquid flaver 
medium 
* When dried flavor preparations used 
When liquid broth used 


7 min. Each 500-g aliquot was allowed to ferment for 2 hr, 
then punched. After 20 min the loaves were moulded and 
proofed for 60 min at 38° C and approximately 90% RH, and 
baked at 218°C for 30 min. All samples were cooled at roon 
temperature overnight before subsequent evaluation the fol 
lowing day. 

Sensory evaluation. Twelve members « 
and Technology Department volunteered to participate in th 
The training 


f the Food Seience 


evaluation of the bread throughout the study. 
the panel consisted of several weeks of evaluating flavor of 
bread produced by the yeast and chemically leavened procedures 
using various levels of liquid broth for flavoring. The 12 
judges proved to be discriminating and consistent after the 
training period, 

Experimental designs used ineluded the complete bloek for 
studies of 4 or fewer samples and halanced incomplete blocks 
for studies of 5 or more. The judges evaluated no more than 4 
samples at one session for ‘‘ bread flavor’’ intensity and prefer 
ence. The ranking technique was applied. 

Data obtained from complete block designs were evaluat 
by the eritieal ratio method (3). That from incomplete block 
designs was analyzed by the chi-square method of Durbi 
when each judge did not complete the design, and by analyses 
of varianee (6), using judges average ranks as variates, when 
the judges completed the design. 

Sample presentation. Bread samples were presented to the 
judges in random order on white plates coded with randon 
2-digit numbers. The samples were cut in eylindrical form of 
approximately 1% inehes in diameter from %% inch slices. The 
4 pieces of each sample presented to each judge were fron 
slices taken from the same location in each loaf. Evaluation 
was conducted untler low-red illumination in individual taste 
booths. The mechanies of tasting was left to the discretion of 


each individual panel member. 


RESULTS AND DISCUSSION 


In the preliminary fermentation trials conducted in 
this laboratory, it was observed that before completion 
of the fermentation of the 3X formulation, eurdling 
occurred when the broth reached a pl of 5.5 or below 
The occurrence of eurdling, which Was most freque nt 
when larger quantities than on 
mented, was probably due to a combination of factors 


gallon were fer 


such as protein concentration, rapid rate of acid pro 
duction, and temperature. Broths produced from the 
1X formulation, ranging in pH from 6.3-6.6, never 
curdled, Thus, in subsequent fermentations of the 3X 
formulation, curdling was controlled by maintaining 
the fermenting medium above pH 5.5 with 1.0 N 
NaOH. The solids contents of the centrifuged broths 
obtained from the 1X and 3X formuiations were 8% 


; 
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5% and 21% 1%, respectively, throughout the cessful in producing a stable dry product. However, 


studies reported here 

Results of panel evaluation of yveast-leavened and 
instant-mix breads of various flavor levels are in- 
cluded in Table 3. Flavoring in the instant-mix 
breads was added in the form of the centrifuged liquid 
media. The addition of a reduced sugar, glucose, and 


dry milk solids were added to compensate for the lower 


amount of flavor solids in the bread made with 1X 
broth as compared to that made with 3X broth. Data 


indicate that these additions, however, were ineffective 


in enhancing bread flavor, but did add_ sufficient 
sweetness to make the bread somewhat objectionable 
to the panel members. From this study, it was eon- 
cluded that the difference in flavor level of bread 
made with 1X and 3X broths (a difference of 7% 


TABLE 3 


Bread flavor intensity and preference ranks of instant-mix and 
yeast-leavened breads 
(Liquid broth flavoring) 


Preference 
ntensity 
1 1X h (¢ fla i 1 
| . 1X h } i 
i \ 
d 
Yea em | 1.94 1.37 
I la ref based 
sluat 
ait an probability ve 
ur 1 obability leve 


favor solids) was not detectable by the panel. It is 
interesting to note that the instant mixes 1 and 3 were 
ranked slightly more (but not significantly) intense 
in bread flavor than the veast-leavened bread. Prefer- 
ence for the yveast-leavened bread was probably at- 
tributable to textural characteristies, as the panel 
commented on this factor 

Preparations of 1X and 3X broths freeze dried 
well, but, due to the high concentration of invert 
sugars, it was impossible to remove the dried products 
from the drying pans before sufficient moisture was 
absorbed to make them sticky and impossible to han- 


dle. Trial batches using sucrose as a diluent of the 


invert sugars were unsuccessful because the broth was 
sufficiently active to reduce the suerose. 

Various concentrations of flour were added to act as 
a diluent and adsorptive agent which would prevent 
intimate contact between the glomerates of broth to 
produce a hor lmoveneous dispersion but a non-homoge 
neous mixture, The hygroscopie factor was observed 
in dried broths with the addition of quantities of flour 
as high as 20%. Broth dried with flour at levels of 
25, 30, 35 and 50‘, resulted in produets which were 
too hard to be powdered for incorporation with the 
dry mix. Browning was also a factor in these dried 
products 

Trials similar to those condueted with the 3X broth 
were done with LX broth. Sucrose, again, was unsue- 


the addition of flour in concentrations from 10 to 50% 
in all cases resulted in dried products which were 
light and powdery. No hygre.-opicity or browning 
was observed after storage at room temperature for 6 
months. The freeze dried broth with 15% flour was 
arbitrarily standardized as the product to be used for 
further investigations 

It was not possible to dry the 3X broth with or with- 
out the addition of flour under normal operating con- 
ditions of the spray dryer. Where it was possible to 
produce a dried product at a very high input tem- 
perature and low feed rate, the driel produet was 
dark brown in color. At the lower input temperatures 
and higher feed rates the broth with flour added 
would not dry and stuck to the sides of the desiceator. 
All additional experiments were conducted with the 
1X broth. Three broth mixtures—15% florr, 25% 
flour and 20% flour plus 9% lactos were Success- 


fully spray dried into fine, white powders. The feed 


rates for production of these products using this par- 
ticular spray dryer was approximately 300 lb per hr. 
The initial air input temperature averaged 170° C, 
and the output temperature of the dried stream was 
maintained at approximately 50° C by controlling the 
air rate, Some probl us of dusting were encountered 
with the high concentrations of flour 

Results of a comparison of bread made with the 
freeze dried, spray dried, and liquid broths are in- 
cluded in Table 4. All of the samples contained 6% 
favor solids on the per cent flour basis. Because the 
broth spray dried with 25% flour did not differ sig- 
nificantly from the freeze dried, this was set as a 
standard for future investigations. Broth dried with 
lactose was considered slightly off-flavored by several 
judges 

Preliminary trials of drum drying the 1X broth 
with the addition of 0, 15.5, and 25% flour did not 
yield satisfactory results. This broth without flour 
did not have sufficient solids to coat the drum, where- 
as the broths with the two levels of flour stuck and 
burned on the drums. Lowering the drum tempera- 
tures with concurrent reduction in drum rotational 
speeds did not alleviate the problems ot sticking or 
burning 

Subsequent drum drying tests with the 3X broth, 


produced by controlling fermentations above pH 5.5, 


TABLE 4 


Bread flavor intensity and preference ranks of instant-mix 
bread 


(Liquid, freeze and spray dried flavorings) 


\verage ranks 


flavor Preference ® 
d {1 1.94 
| i d l fl 2.31 
Spray dried 1 2.10 
4. Spray dried fi 2.01 
Liquid, 1X € 1.¢ 
Lowest rank highest flavor intens < ference based on 72 
eva ations/Sampi 
2 Significa liff sa g Samples a l obability level 
icant differences an z samples a I ability level 


i 
Average ranks! 
4 4 
it 
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included such adjunets as: 1% methyl-cellulose, 1% 
and 5°, dehydrogenated vegetable shortening, 10% 
flour, 1% non-fat dry milk, 11% corn syrup, 1% 
antifoam, and 10° flour plus 1.5% shortening. Of 
these trials, the mixture of flour and shortening 
vielded the most satisfactory product with respeet to 
hygroseopicity and ability to flake finely enough for 
incorporation into the instant mix. The product was 
cream colored and slightly greasy in appearance. The 
other mixttfres were discounted for one or more of 


TABLE 5 


Characteristics of dried bread flavoring components 


srotl Flavor solids Appearance 
Method of Broth in dried dried 
drying (wt basis) product product 
Freeze 1X 15% flour 15% white, coarse 
powder 
Spray iX 25% flour 25% white, fine 
powder 
Drum Xx 10% flour Ho% cream, flaky 
and 1.5% | 


shortening 


several reasons: improper coating of drums, burning 
and scorching, or resultant hygroseopie dried product. 

Panel evaluation of breads made with the most 
satisfactory product (Table 5) of each of the 3 
processes resulted in a just significant difference in 
favor intensity between the freeze and spray dried 
samples (Table 6). The drum dried sample was 
significantly lower in flavor intensity than the freeze 
dried, but no different from the spray dried. There 
was no significant preference among the three breads. 


TABLE 6 


Bread flavor intensity and preference ranks 
of instant-mix bread 


(Freeze, spray, and drum dried flavoring) 


Average ranks! 
Samples 
60% flavor solids level) Flavor 


Preference 
intensity 


1. Freeze dried ( € 15% flour) 1.67 1.93 
2. Spray dried ( 25% flour) 2.15 1.93 
Drum dried ( = 10% flour plus 1.5% 
shortening) 2.19 2.15 
1 Lowest rank highest flavor intensity or preference; based on 27 


evaluations/sample 


2 Significant differences 
and .01 probability levels 
No significant differences 


etween samples 1 and 2 and 1 and 3 at .05 
respectively 


These 3 preparations were held at room temperature 
under nitrogen for 2 months before large quantities of 
each were produced for subsequent consumer testing. 
There appeared to be no deterioration among the sam 
ples with regards to browning and moisture pick-up 
over that period of time. More thorough studies on 
the storage stability of these preparations, incorpor 
ated with the instant mix, would be desirable. 


SUMMARY 


The applications of freeze, spray, and drum drying 
techniques were successful in producing dried bread 
flavoring materials from cell-free liquid broths 
Breads made with these mixtures were ranked slightly 
different in bread flavor intensity and no different in 
preference by a laboratory panel. These dried ma 
terials maintained sufficient storage stability, from 
the standpoint of observed appearance, color reten 
tion and moisture pick-up over a period of 2 months. 
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Morningstar-Paisley is the country’s foremost supplier 
of potato starch and the major importer of food tapioca 
and arrowroot. Modern production facilities are used to 
process highest quality refined and pregelatinized food 
starches to meet all requirements. 

REDISOL,* FRUITFIL,* TENDERFIL,* and FREEZIST® are 
Morningstar-Paisley food starches used by quality- 
conscious bakeries, canned food, frozen food and food 
specialty processors from coast to coast. 


You will profit by knowing them better. 


Morningstar-Paisley is the nation’s leading source for 
food-quality water soluble gums—Gum Arabic, Gum 
Karaya, Gum Tragacanth, Locust Bean Gum, Guar 


Gum, Agar-Agar, and Okra Gum. We select, sort, 
grind, blend, and refine them into function-serving 
ingredients for the food and beverage industry. 

The stabilizing, water holding and thickening prop- 
erties of these natural gelling agents are depended 
upon by major food processors. Morningstar-Paisley 
can be depended upon to supply them. 

You will profit by knowing us better. 


Ask about Morningstar-Paisley’s complete line of food 
starches, flours and gums. Tell our Food Technologists 
about your special requirements for thickening, binding 
or emulsifying. Write direct to... 

MOoRNINGSTAR-PAISLEY, INc., 630 W. 51st St., New 
York 19, N. Y. 


*Reg. applied for 


tingous Research in hes eesins Adhesives, 
stry 


Office: 1 28 pr pal cities from coast-to-coast. in Canada: Morningstar-Paisiey of Canada, Ltd., Toronto 
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RHOZYME for tailored meat tenderizers 


Here’s your chance to get off to a good start in the 
new field of aerosol-packaged meat tenderizers . . . by 
using RHOZYME proteolytic enzymes, of microbio- 
logical origin. Unlike similar products derived from 
other sources, RHOZYME enzymes can be manufac- 
tured to a variety of specifications. They are adapt- 
able to both liquid and powdered meat tenderizers. 
Basie formulations for both types are now available 
from our laboratories. The liquid tenderizers are 
“naturals” for packaging in spray dispensers . . . for 
convenient, logical, economical application. And 
since the use of aerosol cans in food marketing is a 
novelty, tenderizers sold in such containers should 
enjoy an excellent sales position on retail shelves. 
The action of RHOZYME enzymes is also valuable in 
processing many other protein-containing materials. 
Examples include: modifying whey protein for cheese 


spreads; improving the baking characteristics of 
bread, crackers, cookies, pretzels; producing protein 
hydrolyzates for diet foods, breakfast cereals, phar- 
maceuticals; and converting protein wastes (e.g. fish 
solubles) to animal feeds. Write to Dept. SP-26 for 
useful suggestions on the use of these enzymes. 
RuHOZYME is a trademark, Reg. U.S. Pat. Off. and in principal 
foreign countries. 


Chemicals for Industry 


ROHM HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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Prepared Bread ° 


Rac: IREMENTS of the 


Armed 


Forces for a bread formula which can be prepared 


with a minimum of time, equipment and skill, close to 
pomts of consumption, have been outlined by Matz 
et al (5). An instant mix formula and a source of 
bread flavor components has been developed by these 
workers in the laboratories of the Quartermaster Food 
and Container Institute for the Armed Forces (4, 5. 
6). To completely satisfy the physical requirements 
as set forth, procedures to process the source of flavor 
components Into a form which could be incorporated 
into the instant dry mix have been explored and de- 
veloped by freeze, spray, and drum drying tech 
niques (2 

For this new type bread to be completely fune 
tional, it must be aeceptable to the consumers from the 
standpoint of appearance, texture, and flavor. This is 
primary because the consumers for which it is being 
developed will not be influenced by the convenience 
factor, storage stability of the prepared bread, or fac 
tors other than those pertaining to eating quality. 

This study was undertaken to determine the accept 
ability with regards to appearance, texture, and flavor 
of instant mix bread made with 4 flavor preparations 
These factors were evaluated by a laboratory panel 
and a consumer panel of 100 households 


EXPERIMENTAL PROCEDURE 


Bread. Information on the development of the instant mix 
ind fermented flavor media have been reported ae 


Processing techniques for the freeze, spray, and drum dried 


ind li juid flavor preparations have been presented Quan 
tities of each of these preparations were processed to flavor 300 
loaves of instant bread The dried flavors were stored in glass 
jars under N n 5-lonf quots nd stored at O° C for use 
throughout the study. Liquid broth of the 1X formulation 
was also weighed into jars ane stored at 14° (. The eomposi 
tions of these flavor preparations are listed in Table 1 

The addition of different «amounts of flour or flour and fat 
necessary in the broth-dr ng processes made it necessary 
to prepare different basie-mix formulas for each form of flavor 


medium, Composition of the resulting breads was in aeceord 


with the Quartermaster formula for mmstant bread with liquid 
broth (5 Table 1 lists the bread-mix formulas used for each 


type of flavor medium 
Fifty-two 5-loaf batches of ch of the 4 formulas were pre 

pared following Army specifications, with the exception of the 

addition of the sodium biearbonate and glueonn delta la 


These components were weigrhe separately into aliquots for 
each 5-loaf bateh, This was done to alleviate any chemieal re 
action in the mix during the 8-week period of time the sensory 


evaluations were being comlueted. The basie mix, sodium bi 


* Presented at the Twentieth Annual Meeting of the Insti 
tute of Food Technologists, May 16, 1960, San Franciseo, 
California. 


Instant Bread Mix: Consumer Evaluation of 


Consumer panel. Wu 


Marion Simone, Nancy Sharrah 
and C. O. Chichester 


Department of Food Science and Tech- 


nology, University of California, Davis 


ind lactone xtures were stored in polyethylene 

t roon en ighout tl st 
procedures for n ng the breads have been deseribed 
Thirty 50 g loaves (six 5-loaf batches) of each of 2 sam 
ere baked on each Tuesday and Thursday of the 7-week 
if ti stu After cooling for 4 hr, 1 loaf from each 
atch was meusured fe volume by the r pe seed ad splace 
ethod in a 1-l f meter The loaves were then 
into 'y inch shees. packaged in polyethylene bread bags 
vuiter bakery paper gs and held overnight at room tem 
! for «ke er t tl consumers the following day 
iv or | Q vat ene sample was also 

} +} 


Oratery panel on each day after baking. 


12 miles from Davis, 


l as the sour of consumers for the evaluation of 


nt bread. A 2% population sample 100 households 

‘ O00 n Woo s considered lesirable for the 
Reeruitment t ischolds was done by 2 methods, 

I ng the telephor torv, 140 residents were selected 
app <imate sting and sent letters 

esting their parti tion in the white-bread evaluation 
No other infor out the bread was made avail- 
them. A care s enclosed for their response. The 

6 favorable responses returned were not sufficient to fulfill 
desired 100-househe population sample The lack of 
rable response 1 have been due to the fact that Wood 

| was used pre for sul s nore acceptable or 


produets such a ice cream, and canned fruits. 

Thus, 60 additional residents were selected and contacted 

t by telephone With approximately 730 favorable re 

nse by this direet contact, the combined 108 households were 
s nd letter giving more detailed information of the 
procedure I is g information with regards to the 
of housel | rs 12 years of age or over and 

National Mfg. Co 

Olivers Safety Sli 777% 


TABLE 1 


Composition of flavor preparations and bread formulas 


i dried Liquid 
is 29.5 
4.5 
91.5 
1182 1266 1400 
i i R4 B84 
g 7 7 77 77 
65 70 
14 14 14 
r it 114 729 
is, g 75 75 
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kind of bread eaten most frequently. They were also asked for 
their preference of the 2 delivery days and whether they would 
like to receive a summary of the results of the survey. Of the 
108 second mailings, 100 responses were returned. These 100 
households were subdivided into 4 groups of 25 each, based on 
delivery date and sample presentation. 

The single stimulus method of sample presentation was used. 
In any one week the 4 samples of bread were evaluated; each 
sample by a different group of households, Groups I and II 
received delivery on Wednesday and Groups Til and IV on 


) 


Friday during a seven week period (Table 2 


TABLE 2 


Experimental design for bread evaluation 


Wednesday samples? Friday samples! 


Week Dates Group Group Group Group 

I II Ill IV 

1 March 25-27 \ B c D 

3 April 1-3 B © D A 

April 8-10 ( D \ B 

April 15-17 D B 

5 April 22-24 \ 

6 April 29—May 1 \ ( B D> 

7 May 8-15 D \ B 

' Samples A Freeze Dried Broth 


B Spray Dried Broth 
€ Drum Dried Broth 
D Liquid Broth 


Consumers recorded their reaction to the samples on a 7-level 
struetured Hedonic seale (like very much to dislike very much). 
They were also asked to indieate if they liked or disliked the 
appearance, texture, and flavor of each sample, how each sam 
ple compared with commercial white bread and to write in addi 
tional comments. Participants indicated their sex and age 
group (12-18, 19-35, 36-50, and over 50) on their seore eards. 
The seore ecard was printed on unisort analysis ecards. A eard 
for each member was delivered with each sample along with an 
instruction sheet and an addressed, stamped envelope for re 
turning the score eards 

Laboratory panel. A paired comparison evaluation of the 
instant bread samples was made in the Food Seienee and Teeh 
nology laboratory simultaneously with the consumer evaluation 
The 2 samples being evaluated by the consumers on Wednesday 
and Friday were also evaluated by the laboratory panel on 
those days (Table 2 The paired sumples, served in random 
order, were evaluated by 12 judges experienced in bread tasting 
Testing was conducted in individual taste booths. Each sam 
ple consisted of half a slice of bread from the same seetion in 
the sample loaves. Judges were asked to rank samples according 
to bread flavor intensity and preference. The laboratory panel 
evaluated each pair of samples twice, and completed its evalu 
ation at the end of the 6th week. 


TABLE 3 


Loaf volume measurement 


Average ce of displaced rape seed 


Replication ! pe Replicatior 
Freeze Spray | Drum Liquid overage 
1830 1782 1700 2032 1836 
1846 1797 1769 2051 1866 
1917 1792 1736 2131 1894 
A. toss 1889 1804 | 1703 | 2077 1868 
5 1857 1799 1737 2106 1875 
6.. 1829 1774 1751 2048 1851 
Sample average 1861 1791 1733 2074 


Least significant differences 
j 


Between Between 


Probability level sample replication 
: averages averages 
05. 27 33 
ol 36 
001 46 
Analysis of variance 
*robabilit 
Source of variation DF MS 
| level 
Samples 3 667,029.65 001 
Samples * replications.... 15 3,225.15 
Error..... 96 2,714.48 


‘Each replication of each sample is an average of volumes of 


loaves 


Analyses of data. Laboratory panel evaluation results were 
analyzed by the chi square method (7). Data obtained from 
the volume measurements and eonsumer panel ratings were 
analyzed by analysis of variance (3, 7). The participants’ gen 
eral reactions were converted to numerieal ratings; like very 
much 7 to dislike very much 1. Least significant differences 
were determined by the method of Alder and Roessler (1) 
Significance of consumer responses to ‘‘liking’’ the three fac 
tors was determined by chi square. 


RESULTS AND DISCUSSION 


Analysis of the volume measurements (Table 3 
indieated a very highly significant difference among 
the 4 samples. Bread made with the liquid broth was 
largest in volume followed by freeze, spray, and drum 
dried samples. The slight significance in volume 
variation among replications cannot be explained 

In the laboratory panel evaluation (Table 4), the 
only comparison where significant differences in either 
bread flavor intensity or preference were noted was 


TABLE 4 


Laboratory panel 
Flavor intensity and preference 


tread flavor intensity 


Number of 


Pair compared 
judgments 


Freeze | Spray Drum 
\-B 24 13 11 
Ac 24 15 9 
AD 24 12 
B-4 24 15 9 
B-D 24 7 
cp 24 6 


Composite rank of samples——Flavor intensity 


Freeze dried Spray dried | Drum dried | Liquid 
40 33 24 47 
55.6% 45.8% 3.3% 65.3% 
05 level of significance 
** O1 level of significance 


Number of more flavor responses | 


Preference 
oe Number of preference responses 


| judgments | 


Liquid Freeze Spray Drum Liquid 
24 10 14 
24 14 10 
12 24 11 13 
24 11 15 
17 24 7 17 
18* 24 5 19° 


Composite rank of samples—-Preference 


Freeze dried | Spray dried | Drum dried | Liquid 
35 32 28 19 
18.6% 44.4% 18.9% 68.1% 
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INSTANT BREAD MIX: CONSUMER 


the comparison of the liquid vs. drum dried samples. A 
composite rating of the samples for both highest bread 
Havor intensity and preference resulted in the follow- 
ing rank order: liquid, freeze dried, spray dried, and 
drum dried. The relationship of the panel’s response 
to flavor and preference with loaf volume can be seen 
in Figure 1. 


| PREFERENCE | 
BREAD FLAVOR 


Freeze Dried | 


Figure 1. Relationship of laboratory panel’s response to 
flavor and preference with loaf volume. 


Data from the consumer survey represents responses 
from 94 households with an average of 2.7 persons in 
each. Six families, originally included in the survey, 
Of the 254 
score cards delivered each week, an average of 92.0% 


dropped out after the first 2 deliveries 
was returned, The highest returns were the first two 
deliveries with only slight variations in the following 
five. Distribution of age and sex among the 1,634 re 
spondents is illustrated in Table 5 


TABLE 5 


Distribution of consumer responses by age and sex 


Age gr 
Tota 
M 1 R25 
} i 18 1¢ ana 
Tota ’ i 7 1.634 


Effects of sample, age, sex and serving order on 
the consumer reactions are illustrated in Table 6 
There was a significant difference in average ratings 
due to variation in flavor preparations among the 
breads. As with the laboratory panel, the liquid broth 
sample was rated highest. Although the consumers 
rated the dried broth samples in a different rank order 


than the laboratory panel, no significant differences 
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TABLE 6 


Effect of sample, age, sex and serving order on customers’ 
over-all reaction 


\verage ratings (7 like very much to 1 dislike very much) 
Samples \ ge Sex Serving order 
Freeze Dried 4.5 2 ~ 1.98 Ma 1.5 Ist week 4.61 
Ss iy Dried 4.57 19 4 1.45 2nd week 4.66 
Drum Dried 4.69 f 1.59 ird week 4.67 
Liquid 4.54 1.8 ith week 41.67 
ith week 4.70 
week 4.71 
7th week 4.78 
dif 
Probability leve Samples Age 
4 24 
41 
Probability 
f i i a 
level 
I 
> i 
\g 4.794 
001 
g ords 
Sample iz 8 O5 
Samples 
Sample serving ord 0.8071 q 
ex 
g orde 68 
d ls 
i let i i 


among these three samples were found by either panel, 
The reaction of the participants to the instant bread, 
in veneral, fell between /ike slightly and neither like 


nor dislike, an average numerical rating of 4.65. 


Figure 2 illustrates the distribution of reactions by 
the consumers. <Althoug approximately 64°) of the 
responses were favorabk with 30% ‘‘liking moder 


ately’’), 31% of the reactions were on the disiike por 


tion of the seale. 


4 
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Figure 2. Distribution of the 1634 general reactions by con- 
sumers to the four types of bread. 
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The most significant factor in the analysis was the 
effect of sex, with the females rating the samples 
higher than the males. Age variation among the con- 
sumers was also a significant factor in their reaction 
to the instant bread, with the youngest and oldest 
groups rating the instant bread higher. Participants 
from 19 to 35, the age group encompassing the ma- 
jority of men in the Armed Forces, liked the bread the 
least of any group. This group’s average rating was 
4.32. 

There was effect 
although there was a consistent trend to rate the sam 
Lack of significance 


no significant of serving order, 


ples higher with each delivery. 


of the serving order effect is probably due to the 
significant interaction with samples, i.e. the freez 

1800} 
dried sample obtained its highest ratine on the first Spray Dried 
serving, whereas the drum dried and liquid broth 
samples were rated highest on the seventh serving. | 

Respondents’ reactions to ‘‘liking’’ the appearance, Drum Oried 
texture and flavor of each sample are illustrated in 1700 | 
Table 7. It is apparent that the appearance of all the es e 8 

appearance of all the % OF CONSUMERS LIKING TEXTURE OF THE SAMPLES 

samples was the factor liked most by the consumers, 
followed by the texture factor. The onlv significant Figure 3. Relationship between consumer ‘like texture 
99 p response and loaf volume. 

like flavor’’ response by the population was with the 
liquid broth bread. Flavor responses appear to be 

the average ratings and comparative likeness to com 


more closely related to the overall ratings than either 
the appearance or texture factors. The parallel rela- 
tionship of ‘*like texture’’ responses to the loaf volume 
measurements is illustrated in Figure 3. 

Consumer responses to comparative likeness of the 
sliced white bread 


instant bread and commercial 


(Table 8) indicate obvious preferences for commer- 
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1900-— 


Freeze Dried 


AVERAGE VOLUME OF SAMPLES (cc) 


mercial breads are indicated in Table 9. Of the house 
holds surveyed, the most frequently consumed bread 
was white sliced, followed by wheat, French, and 
homemade. Those who consumed French bread most 
frequently like the instant bread less than those who 


consumed the other types. The very small percentag 


cial bread. The factors of sex and age affected a vari of consumers (1.7 or 2 households) who ate home 
ation in response to this question, as they did in the made bread most frequently rated the samples very 
rating of the samples. high (6.10, like very much to like moderately) and had 
The effeets of the consumers” bread-eating habits on a much lower ‘‘like less’’ response to the samples 
TABLE 7 
Percent of population ‘‘liking’’ breads for various factors 
Sex Age group combined 
Mak Femak 12-18 19-35 
Appearance 
Spray Dried 7 ROS 81.7 
rextur 
Free Dried 57.1 615 10.5 72.7 
Spray Dried 9 17.1 7 ‘ 
Drum Dried ’ [7.4 66.7 $2.9 50.8 q 
Liquid 61.84 63.1 15.4 9.7 78.1 611 
Flavor 
Spray Dried 19.1 462.2 17.4 60.5 9.9 
Drum Dried 17 51.4 b3.2 41. 
Liquid 56.1 60.0 10 55.7 7.5 5.4 
5 level f significar 
1 level of « if aT 
001 level of gnifica 
TABLE 8 
Percent of consumers liking instant bread better, same or less than commercial bread 
Sex \ge group Samples (broth P 
omparative likenes 
Male Female 12-18 19-35 56-50 over 50 Free Spray Drum Liqu ‘ 
setter 181 23.8 21.8 1 2.6 26.0 18.2 18.7 21 25.6 20.9 
Same 13 2 1 35 13.6 21.4 20.7 21.4 21.7 
Less 4.1 52.9 67.9 6.5 51.0 51.0 57.4 51.3 57.4 
4 


a 
: 
Liquid 
: 
as 
+ 
- 
: 
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INSTANT BREAD MIX: CONSUMER 


TABLE 9 


Effect of consumer bread eating habits on comparative prefer- 
ence and average rating ef instant bread 


fer Ay rating 
Brea liking 
eatiz nt bread Per of 
habit 
pond we ndes Rating 
San I 
Wheat ] ! ’ 17 8 1.0 
Homemade | 10.8 ’ 1.8 6.1 
Based i 
Based « i 
! m 


‘Il into the * 


bread types. 


Consumers who others’”’ group included 


those who ate a variety of 
The percentages of consumers making various favor 


able and unfavorable comments are shown in Table 10 


Of the total number of comments (615) there were 
more unfavorable than favorable. In general, the 
comments were directed more to texture than any 


ot] er fac tor 
SUMMARY 
made with freeze dried, spray dried. 


liquid 


evaluated by a laborators and consumer panel, Com 


Instant breads, 


drum dried, or Havoring preparations, wert 


ratings of bread flavor and preference by 


the 


liquid, freeze dried, spray dried, 


parative 
the 
order of the samples 

Th 


laboratory panel resulted in following rank 


and drum dried rank order of general likeness 


the 
dried 


reaction by panel was liquid, drum 
dried No 


by either panel 


dried, sprays and freeze significant 


differences were indicate imong the 
An over-all consumer 
was 4.65 like 


dishke on a 7-level strue 


three dried flavor preparations 
rating of the 
slightly and netther like 
tured seale 

Phere 
of the 
tested 


instant breads between 


nol 


ive and sex effects on ratings 
the 


were significant 


instant bread by consumer population 


we voungel and older rroups and females, 
| the 


Bread-eating habits had an apparent effect 


rated all samples higher than middle age groups 


and males 
the 


The significant differences in 


consumer's degree of likine of the instant bread. 


oaf volume among the 
tf samples were closely related to the laboratory panel's 
intensity and preference 


comparative ratings of flavor 


ALUATION OF PREPARED BREAD 661 
TABLE 10 
Consumer comments on instant bread 
Per cent 
Comme I 
Good toasted 19.7 
7.3 
Bett 
1. Good 
Other 65.8 
at Com: I 
imn 16.7 
I" 11 
8.9 
a 7 
Orn 42.3 
and to the consume} yanel’s response to textural 
quality. 
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Notes and Letters 


Consistency Modification of Dairy Products: 


Posruates AND CITRATES are 
used to modify and control the consistencies of milk- 
based products such as process cheese, instant pud- 
ding, and evaporated milk. It has been found that 
dicarboxylic acids such as adipic" affect the con- 
sistencies of milk protein dispersions. In systems 
where condensed phosphates have produced gels, 
adipic acid has reduced viscosity by as much as 
eightfold, 

Various consistency modifications obtained in non- 
fat dry milk slurries with several reagents are shown 
in Table 1. The effeets of trisodium acid pyrophos- 
phate (TSAPP) and sodium ethylene-diamine-tetra 
acetate (EDTA), both complexing agents for calcium, 
show that the condensed phosphate increases viscosity 
to approximately 500 times that obtained with EDTA. 
Adipie acid alone forms acid curd. However, when 
‘' adipic acid is added with EDTA or TSAPP, vis- 
cosity is reduced, and no curd is formed. With EDTA, 
the reduction is slight, but, with the phosphate, it is 
almost eightfold. 


TABLE 1 


Effects of pyrophosphate, adipic acid, and ethylene-diamine 
tetracetate on viscosity of 25°, slurries of nonfat dry milk 


Viscosity 
\dditive Centipoise ) pi 


Contre 20 6.5 
trisodium acid pyrophosphate (TSAPP) ti 
(brittle gel 
sodium ethylene diamine-tetraacetate (EDTA) 6-4 
% TSAPP, 1% adipic acid 2200 5.3 
EDTA, 1% adipic acid 1 5.3 
PSAPP, HCl to pHi eurd 5.3 
EDTA, HCl to pil eurd 3. 


Adipie acid appeared less prone to curd formation 
than hydrochlorie acid. This is shown in Table 1 
where curd formed with hydrochlorie acid in the 
presence of TSAPP or EDTA at the same pH in 
which no curd was observed with adipie and TSAPP 
ar EDTA. 


‘Contribution of Monsanto Chemical Company, Organic 
Chemicals Division, 
* Adipie acid was chosen for this study, because it has been 
generally recognized as safe for food use 
Additive percentages based on amount of milk solids rathet 
than total. Milk solids percentages are by weight of total. 


Some similar effects were noted in a ten per cent 
dispersion of sodium caseinate. Table 2 shows a slight 
increase in viscosity when adipic acid alone is used 
and a marked increase with condensed phosphate 
(TSAPP). Again, the high viscosity obtained with 
the phosphate is signficantly reduced by adipic acid 
This reduction is not due to phosphate hydrolysis, 


‘ 


since more than 30 days are required for 5% hy 


drolysis at pH 5.3 and 30° C (1) (in the absence of 


phosphatase activity which should be minimal after 
the heat treatment in the dry-milk process). It may be 
due to an interference with the characteristic phos 
phate-casein interaction. 


TABLE 2 


Eftects of adipic acid and: pyrophosphate on viscosity of 10°, 
dispersions of sodium caseinate 


Viscosity 

\dditive 
Contro 1 
% TSAPP 0 
1% adipic acid is 
1% TSAPP, 1% adipic acid 100 


These effects are obtained at room temperature 
when the milk solids are added to solutions of the 
additives. Viscosities in Tables 1 and 2 were measured 
on a Haake Rotovisko viscometer. Similar results were 
obtained when materials were combined at 50° C. 

Results suggest interesting possibilities in control 
ling consistencies of cheese produets, cocktail dips, 
evaporated milk, dairy-based sauces, ete. Since the 
data were obtained with milk solids, it is probable that 
some such products could be marketed in the dry 
form. 

A. R. HANDLEMAN 

Research Department 
Inorganie Chemicals Division 
Monsanto Chemical Co., 

St. Louis, Missouri 
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Old King Cole is a merru old soul 


And no wonder he feels that way 


The foods and the cheeses that fill his bow! 
Keep fresh with 


FOODS STAY FRESH and “‘fit for a king”’ far 


longer when protected with SORBISTAT-K . 


(potassium sorbate, Pfizer). This safe, effi- 
cient inhibitor of mold and yeast growth 
has little or no effect on the taste, and is 
proving highly successful in a variety of 
modern food products. 


Some examples: fresh fruit cocktails 0 
high moisture cake o cake fillings and 
icings © fruit pie fillings o cheeses o 
fountain fruit syrups © chocolate syrups 
© prepared salad © pickles © dietetic 
jams and jellies o smoked and pickled 


fish o wine © dried fruits. 


SORBISTAT-K is readily soluble in 
water. You can prepare up to 50% solu- 
tions for sprays, dips and metering. 


FOR APPLICATIONS WHERE WATER 
SOLUBILITY IS NOT A FACTOR Pfizer 
now offers new, improved SORBISTAT® 
(sorbic acid, Pfizer). SORBISTAT is a free- 
flowing product that dissolves readily in 
oil and fat media and can be mixed easily 
in dry form with other dry food ingredients. 
It has an extremely low moisture content. 


Please send me Technical Bul 
Sorbistat®—Sorbistat®-K’’ 


NAME 
TITLE 
COMPANY 
ADDRESS 


letin #101, 


FT 


Chas. Pfizer & Co., Inc., Chemical Sales Division, 630 Flushing Ave., Brooklyn 6, N. Y. 
Branch Offices: Clifton, N. J.; Chicago, Ill.; San Francisco, Calif.; Vernon, Calif.; Atlanta, Ga.; Dallas, Tex.; Montreal, Canada 
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A new bulletin 
gives information on MY VACET 
Distilled Acetylated Monoglycerides, 
now approved for food use 


Bulletin A-1 describes their advantages, includes a list of 69 
pertinent scientific papers and patents, and a compilation of 
projected uses. 

This information will be of interest to food processors in view 
of the recent official approval* of the use of these materials, up 
to 5°7 in finished foods, as a food coating agent, container com- 
ponent, equipment lubricant, or emulsifier. 


*See Regulations of the Food & Drug Administration Sec. 121.1018 


Other bulletins 
discuss specific applications 
of these interesting products 


Foods in which the use of MYVACET Distilled Acetylated 
Monoglycerides would appear to be of greatest efficacy include 
poultry, frozen and processed meats, frozen fish, dried fruits, 
nuts and candies, and storage eggs. 

Bulletins on each of these applications have been prepared 
to assist in new-product development programs. Poultry and 
meat uses may require further specific clearances from USDA; 
we shall be happy to assist our customers to get such approvals. 

For copies of the bulletins, samples of different types of 
MYVACET Distilled Acetylated Monoglycerides, and quota- 
tions, write Diéstillation Products Industries, Rochester 3, N. Y. 
Sales offices: New York and Chicago e W. M. Gillies, Inc., West 
Coast e Charles Albert Smith Limited, Montreal and Toronto. 


distillers of monoglycerides - e Also ... vitamin A in bulk 


made from natural fats and oils for foods and pharmaceuticals 


Distillation Products Industries is « division «¢ Eastman Kodak Company 
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A Note on the Application of Orthogonal Polynomials 
to Data on Palatability when the Levels of a 
Treatment Are Unequally Spaced 


Tue uzvers of a treatment fre- 
quently are chosen by the experimenter to be equally 
spaced so that the method of orthogonal polynomials 
can be conveniently employed in determining the 
appropriate regression curve. The use of orthogonal 
polynomials with texture seores of broccoli cooked 
eleetronically for four equally spaced times is illus- 
trated in (3). The nolynomials were constructed from 
recursion formulas which are based only on equally 
spaced values of X (treatment levels When the 
levels of a treatment are unequally rather than 
equally space d, the poly nomials can be constructed by 
following the method proposed by Grandage (5). 

The purpose of this paper is to illustrate the use of 
orthogonal polynomials with palatability data when 
the treatment levels are unequally spaced. The poly- 
nomial expressions derived in (5) are applied in test- 
ing the fit of linear, quadratic and eubie regression 
curves in successive stages and in calculating the re 
gression equation 


METHODOLOGY 


As for equally spaced X , the regression equation in terms 
of orthogonal polynomials is 


Y + AsP Equation 1 
where: Y is an estimated value of Y, Y is the mean of Y. 
A’s are functions of partial regression coefficients. 


P’s are orthogonal polynomials; P; is a funetion of X, P. of 
X and X°, and so on. 

Orthogonal polynomials haw the following properties: 

1. The sum of the values for each polynomial is zero. 


The sum of the cross products of any two polynomials is 


zer 

The procedure illustrated in for ilculating the pols 
nomial yalues vhen X mequathy spaced involves solving 
simultaneous equations formed by applying the properties of 
orthogonal polynomials 

The polynomial values and expressions for four unequally 
spaced X are shown in Table 1. It ean easily be verified from 


the last three columns of the table that P,, Po and Ps are ortho 
gonal polynomials: the sum of the values for each polynomial 


s zero and the sum of the ws products of two polynomials Is 


zero. The latter property is illustrated by 


=P.P 7 (8 6 (1 

The polynomial values can be checked by substituting a value 
of X’ in any of the three expressions. For example, when X’ is 
0, P — 7/4 


column 


7, as shown in the first row of the fourth 


RESULTS AND DISCUSSION 

Example. The data for this example are taken from 
the results of a taste experiment made on fresh broce- 
coli cooked by boiling for four ‘unequally spaced 
times: 5, 10, 15, 25 min (4). 

Orthogonal polynomials were employed in deriving 
the regression equation for estimating flavor scores of 
broceoli heads from various cooking times. The pro- 
cedure is illustrated in the following steps: 


Step 1: Let Y denote mean panel flavor score and X 

denote cooking time in the equation 
Y¥=Y+A.P,+...+ AP, 

Panel mean scores and the sum of squares for **be- 
tween cooking times’’ and for each polynomial are 
included in Table 1. The sum of squares for P,, for 
example, is 


SP? = (—7)? + (—3)? + (1)? 


9)* = 140 
The values of A;, As and Ag, also are included in the 
table. A,, for example, is given by 
ar 
Ay 


7(2.40) + 3) (3.60) 1(3.33) 9( 2.06) 
140 

9.73 


-.0409 
140 

Step 2: In the analysis of variance (Table 2) the 
variation for ‘‘ between cooking times’’ is broken down 
into three independent regression components. Each 
component is successively tested against “‘error’’ to 
ascertain whether its addition in the regression equa- 
tion reduces the variation by a significant amount. In 
this manner, the goodness of fit of each curve—linear, 
quadratic and eubic—is independently determined. 
Therefore, by using orthogonal polynomials, the fit of 
each regression eurve 1s yuickly and easily tested even 
when the values of X are unequally spaced. 


TABLE 1 


Values of orthogonal polynominals and mean scores for flavor 
of broccoli 


Cooking ¥ Flavor Polynomial values 


4 3 
60 4 R 
1 6 
5 1 
Sun 11 ) 0 
y 
Sum of squat { 14 154 110 
4 | 
1619 
\ 0409 905 O335 
for the polynomials are taken from 
11—5 scale on natur flav scores of 5 denoted moderately full 
to land 1-2 weak to mod 4 


4] 
| 
| 
| 
i 
{ 
ie 
| 
time score 
X x P,2 Ps! 
nutes de? 
| 
{i 
7 
2P,=4 (x ) 
( 29X | 
P xX } 
12 11 55 55 
663 
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TABLE 2 5 
Analysis of variance: Breakdown of ‘‘between cooking times’’ 
into components of regression 
Sum of Degrees of Mean ; 
Source of variatior squares freedom square I 
Between cooking times 1.6195 ; 0.52398 7.8 e 
A,P,: Linear component 2344 1 3.4 
A.P,: Quadratic component 1.2616 1.2616 | 18.2* 
A,P,: Cubic component 1233 1 1233 1.8 q 
Error? 1667 24 3 


** Significant, 1% level 
1The sum of squares for the 


the sum of squ 


except for 
The sum of 


three components equals 
ures for “between cooking times.” 
is Ais Pay 

0409) 5.73) 2344 


session furnished by a com 


rounding 
squares for each component 
Example: A,>P,Y 
2 Interaction of judge cooking time 


plete analysis of variance 


As shown by the F test, the quadratic component 
was the highest component, and incidentally the only 
that Therefore, a quadratic 
curve appropriately represents the regression of flavor 


one, was significant. 
score on cooking time of fresh broceoli. 
Step 3: The regression equation of Havor score on 
cooking time is the quadratic 
(Equation 2 


¥=Y = 2.85 — .0409P, — .0905P. 


since Y = 2.85, A, -.0409 and As = —.0905 from 
Table 1. 


From footnotes 2 and 3 of Table 1, we have 


P, = 4X’-7 


29X’ 2) 
9 4 T 


Since X’ X/5 
P, = 8X — 1] 


(Xx 
P. 3.5( 


Substituting these expressions in Equation 2, 
O4A09P, 0409 ( 8X 11 — O33.X 
—0905P. .0905 (.14X° — 4.3X + 25 
- 013X? + .389X — 2.262 


1, then 


we have 
450 


and therefore 


Equation 3 


¥ = 2.85 — .083X + .450 — .013X2 + .389X — 2.262 
1.04 + .356X — .013X7 (Equation 4 


which is the quadratic regression equation of flavor 
seore, Y, on cooking time, X. 
Equation 


formed by adding 


the quadratic is 


2.262, the last 


3 clearly shows that 

O1SX* 3B89X 
three terms, to the linear equation, Y 
+ 450. Thus, even when the values of X are unequally 
spaced, a regression equation expressed in terms of 


985 — .0383X 


orthogonal polynomials can easily be formed merely 
by adding additional terms to the linear equation. 
Step 4: The Figure 1) plotted from the 
quadratie equation shows that the estimated scores for 
flavor fluctuated with increasing cooking time, rising 
irregularly from 2.5 at 5 minutes to a peak of 3.5 at 


eurve 


FLAVOR SCORE 


* OBSERVED SCORES 


20 25 


COOKING TIME (MIN.) 


Figure 1. Quadratic regression curve of flavor score on 
cooking time of fresh broccoli. 


13-15 minutes and then falling rapidly from 3.0 at 
20 minutes to a low of 1.8 at 25 min. The eooking time 
of 13 min yielded broccoli of best texture (2). 


SUMMARY 


Orthogonal polynomials are used to evaluate pane! 
scores for flavor of fresh broccoli cooked by boiling for 
four unequally spaced times: 5, 10, 15, 25 minutes. A 
1.04 O13X", is 


flavor seore from 


quadratie equation, Y 
ealeulated for estimating cooking 
time. This equation is formed by adding several terms 
to the linear equation. The example demonstrates 
that, even the treatment X) are un 


equally spaced, the goodness of fit of the linear, quad 


when levels 
ratic and cubic regression curves can be independently 
and successively tested for significance 


Jacorn N. E1sen 

Human Nutrition Research Division 
Agricultural Research Service 

U.S. Department of Agriculture 
Washington 25, D.C. 


July 1, 1960. 
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Tooling up for low dose irradiation processing Water, chlorinated, iodine treated, compatibility of 
of fresh foods 198 dehydrated Army rations with 240 
Training of the food technologist 473 Water retention of beef, variations in some pH 
Tressler process for baking sherry wine, changes in determinants in eight museles 74 
volatile constituents during 30 Water-syrup layered systems, convection heating studies on 212 
2,3,5 Triphenyltetrazolium chloride for recognizing White sauces, characteristics of corn starch and starch 
bacterial colonies in food particles 343 derivatives in, as affected by freezing, storage, thawing. 64 
Trimethylamine test for oyster quality 109 Wine, sherry, changes in volatile constituents during 
Tuna, raw, precooked, canned, core sampling methods baking of, by Tressler process 
to determine chemical composition of 477 Wines, bottled dry white table, effeet of sulfur dioxide, 
Tuna, sole, and rockfish flesh, penetration of tetracycline temperature, time, closures, on quality of 
antibioties into, and their stability during steaming 
and retorting of 217 Yeast, fungicidal properties of orange peel oil 
Turkey hens, fresh-unfrozen, frozen, defrosted, comparisons and D-limonene against 441 
of rate of cooking and doneness 458 Yeast, viability of, in high density orange concentrates 
Turkey meat, post-mortem aging of, relationship of pH, stored at various temperatures 547 
tenderness, moisture levels during 43 Yeast-raised doughnuts, freezing, defrosting, 
Turkeys, hormonized and non-hormonized, tlavor preservation of So] 4 
differences in broths prepared from 231 Yellow cakes, effect of several silicones on volume of 119 
Errata, Food Technology, Volume 14 (1960) 
In the non-technical pages of Foopo TecHNoLogy 14 
(3) 1960 the bibliographie entry on page 36 should 
read ‘‘Zucker und Zuckerwaren, Albrecht Fincke.’ 
In the article by M. D. Berman, Determination of 
the proximate and electrolyte content of beef, Foop 
TECHNOLOGY 14, 429 (1960) the first three lines of 
paragraph 3, page 430, should read: ‘‘ Determination 
of phosphorus. Phosphorus present as the phosphate 
was determined by measurement of the molyhdi 
vanadophosphoric acid complex (9), which was stable FY 


for up to 2 days.”’ 
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Institute of Food Technologists 


The Institute of Food Bos weeny the professional society 
ot ood Fechnologi bet mon its active nembers lead 
ld 


ing scientists, technologists and engineers in the field of Foo 


Pechnology 

The Institute invites your peofessionsl association with this 
select group of scientilic and technological workers. Only those 
who are qualified by educatio pecial traming, or experience 
are extended this invitatior 

Food Technology ma: 
md engineering to the 
tribution, preparation 
nologists and engineers 
tives, officials and super whose jurisdiction Food 
Technology operations research investigators 
teachers, and others working in the field of Food Technology, 
will find membership I worth many times it 
modest cost 

If you can meet the qualifications for membership, you 
owe it to yourself and to your business or profession to become 
member. 


OBJECTIVES 
The Institute is 

sociation to promote the 

to the production, proc: 


the application of scienc: 
cessing, packaging, dis 
foods. Scientists, tech 


od Technology, execu 


n 


professional, educational as 


ition of science and engineer 


packaging, distribution, prepaya 


tion, and utilization of foods; it stimulates investigations int 
technological problems arising therein, it provides a medium 
presenting and discussing the results of such inves ons; It 
stimulates and provides means for the free int rchans r te 
nological information and ideas among food technologists ; 
promotes recognition of the role of food technologists im tl 
technical direction of operations in these fields; all of these a 
tivities have the ultima objective of prdviding better and 


adequate foods for mankind 


ORGANIZATION AND PROGRESS 


Organized July 1, 1939, at ¢ idge, Mass with a mem 


bership of less than 100. the I: 


MEMBERSHIPS 


pyre Members. Any person who is ethi y 

fied, and v has had training and experience in for chnol 

or any a n who in t I the ¢ il is ree é 
as distinguished in the contributing sciences as they apply t 
foods, shall be eligible to be a Professional Member of 

Institute The mu n tra " h shall qualify a candi 
date for el ty fe | ional Member 1 in general 
graduation from a college, university r similar institution u 
which he has majored 1 ne or more of tl ciences or branches 
f engineering ass ited with food tecl l The minimun 
experience shall be three years experience in food technology 
The Council may, at its discretion, waive any or all of the for: 


going requirements in the case of a person who, thru long ex 


perience has distinguished himself in the field of food technology 
Members. Any ethic qualified person, active in spec 
or limited aspects of food technology, who is an administrator 


director or executive under 
food technology are « 


semination of knowledg f tood hose 
work requires a general knowledge f 
food technology as it applies to the 
ment with which he or she is co aii 
trained in and who has entered a career in food technology 
shall be eligible to become a Member 

Student Members. Any ethically qualifed person who ha 
never been a Professional Member or Member of the Institut 
who is registered as a student in an educational institution wit! 


at least Junior (third year) standing, who is a candidate f 
tachelor’s or higher degree in one or more of the sciences or 
branches of engineering associate th food te 
be eligible for membership as a lent Member 
fication shall be his status only until tl 

year in which he complet | 
otherwise qualified as defined u 1e section on “Members.” a 
Student Member may. upon application, be elected to Mem 


bership 


DUES 


1 end of the calendar 


14 1 
s schooling. When graduated an 


Professional Members and Member $10.00 vear; Stu 
dents—$2.50 a i Subscription to Foe Tee OLO i 
cluded. Foreign postage: Central & South America—S$1.00 ad 
ditional all other countries $2.00 additional 


PUBLICATIONS 


Tecu NoLoey, 
t It is pub 


sued monthly, is the official journal 
i ied to advanee the profession « ‘ 
echnology by the results of research ond thei 
practical application in industry. Contributors to its pages 
represent many fields of scientific and technological interest 
Koop ReseArcu, published bi-monthly, is devoted to pi 
ation of the results original investigations and occasional! 
fields of food and b« verage t chnol zy, chemistry 
and microbiology. Foop Researcu is available to Institute 
members at the special rate of $7.50 per year 


REGIONAL SECTIONS 
Where sufficient members (25 or more) live within con 
| ce of a given point, a Regional Section may be 
Such Sections are able to hold meetings at m 


tervals than the National group, thus affording 
nologists regular opportunity tor an exchang 
views and ideas with others in the area. There are presently 
Regional Seetions 
MEETINGS 
‘ ear one of the sections ets 
eee tun An Meeting. The program o his 
nierence is designed to acquaint members with various pha 
i | production, processing and distribution, and to ke 
them a t of current trends and technological develoy 
[he speakers invited are those whose subjects will build a 
| ram, ot erest to tl greatest number \ 
il d by ubit ot new i] 
rocesses a pecial ingredic 
AWARDS: 
1ety administers the foll mg awards 
NICHOLAS AWARD Med nd 
. tut award to a perso 
tr Oo t mal listingu 
t opinion ot national jury 
BABCOCK- HART AWARD 21,000 The pury 
award, made by the Nutrit 101 loundation, is to encourage 
tribut to Food 1 vy wl vi ive an influ 


the nutritional hele g of the populatior 


FLORASYNTH FELLOWSHIP AWARD. 


$1.000 granted 


ual y a yoy an or woman under 35 years of age, eng 
rraduate graduate work, as a candidat 
Val | de gree, im recognized education mistituti 
» ses OF Canada Is conduc y lamental 
for the advancement of Food ye logy 
GENERAL FOODS FELLOWSHIP AWARDS. ec Fel 
hi | be granted am ually no more than two to tl 
al nant he A ( 
tt +} tit e vear 
p for ct it 
i the Ca ite s who pla 
4 vcar { rescal Deg ce I 
i read *s t 
the f hi rant lac Fel hi vort 


mately 34,000 
GERBER’S INSTITUTE OF FOOD ee, UN- 
AWARDS 


=1,0 " ear, intended to cover the last 


Six undererad 


i in Food Technology, Fo 


Food Science 


THE SAMUEL CATE PRESCOTT FELLOWSFIP. A: 


gro plaque and S1,000 granted annually to outstat 
ng no oman for graduate studies im tt 
‘ ! t t fa reeogni 
eh inst tion n tl United State or Cnt | 
s for one Vveur ml is not renewabl 
AND OLCOTT SCHOLARSHIP. (ne re 
U1 duate Scholarship each year at $1,000 and 
t plaque ro encourage Junior or Senior stud 
recognized institutions of the U.S.A. or Canada to tak 
raduate ork leading to a Bachelor's Degree in Food 1 
nology, Food Engineering, or Food Science 


ALEXANDER E. KATZ MEMORIAL $1,000 


innually and an engrossed plaque to a deserving its 
it undergraduate. De igned to encourage these students t 
COUrSES leading toa Bache lor’s Jegree in Food iz 
ood Engineering or Food Science 
Tl Institut also provides ten S300) seholarsh ps 
serving young college students interested in the field of 


a 
ing 
| 
n-profit, 
ve 6.0 " | n scope, With members it North. 
oY c, Central. and South Americas. the Scandinavian countries, Eng 
a, land, Holland, Germany, France, India, Australia, New Zealat 
and Japan. 
We 
bin 
Pfs 
\ 
—— 
|! 
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Continued from page 16 preceding tec 
Philadelphia Department of Publie Health in helping 
teach the City sanitarians the esse ntials of food tech- 
nology. A one week course was held during the week 


of October 17th. 


FOOD TECHNOLOGY, 


hnical section 


FOOD REGULATIONS AND 
STANDARDS DISCUSSED 


Program Chairman, Robert Lawh 


th » speakers of the evening: 


Robert C. Stanfil 
Direetor of the Philadelph 
Dist 


U.S, Food and Drug Admir 


Delmar K. Mvye 
Acting Direeto 
Penna Rureau of Foods & 


Chemistry 


D.V.M 
Chief, M Foods S 
Philadelp! Dept. of I 
Healtl 
Her S. Kushlar 
sed P ets 
liza ! Ins] 
ol 
it ar Vegetal | ! 
pri ral Marketing 
Ser US.D.A. 
These speakers iiscuss 


dustry in which they wert 


| 


regulations and standards 


They a 


1) v Pr 


md Gera 


A.M.S., 1 
City 


Dr. Robert 


Regulator 


tion Br 


Poultry I 


orn, introduced 


oduet Inspection 
ling Branel 
) 


S.D.A., New York 


J. Lee, Hear 
Section, Inspec 
in¢ h 


yivision 


4.M.8.. U.8.D.A., W hing 
ton 4; 

Dr. M. W. Cohen 

Inspector in Charge, Phila 
delphia Area 

Agricultural Re 
Services 

Meat Inspection Divisio 
U.S.D.A. 


Dr. John 


Standard 


Inspection 


J. Powell, Chief 


Development and 


Bur mmer¢ 
Fisheries 

Fish and Wildlife Service 

U.S. Dept. of the Interior 

Washington, D. ¢ 


the areas of the food i 


iInterester 


they serve both the public a id the foc 


GEORGIA 


Vu 


STUDENT CHAPTER OF IFT 


| and noted new 


so diseussed wavs 


industry. 


rray Coope } 


Get-acquainted mixer for new Food Technology majors spon- 
sored by University of Georgia student chapter of IFT. Approxi- 
mately 65 persons were in attendance, consisting of 45 Food 
Tech. majors, their wives, and faculty members and their wives. 


DECEMBER, 1960 


FUTURE MEETINGS FOR, 
FOOD TECHNOLOGISTS | 


1961 
February 2-3 Statistical Quality Control an Instrumenta 
tion Workshop for the Food Industry co 
sponsored by Institute of Food Technologists, 
Western New York Section, and N.C.A.) Cor 
nell University, Ithaca, New York, 
February 28 Ninth Annual National Dairy Engineering 
msored by the Department 
of Agricultural Ingineering and the Depart 
ran State Uni 
ation of Dairy 


Michigan State 


April 4- Fifteentl Annual Meeting of the Research 
and Con 


Marshall; Rich 


Twenty-first Annual Meeting of the Institute 
of Food Technologists, Hotel Statler, New 
York, New York 


May 7-11 


May 15-18 Fourth International Congress on Canned 
information, 
address M. Henri Cheftel, J. J. Carnaud & 


Foods eri irermany fo 


Forges de Basse Indre, 71 Avenue Edouard 


Vaillant, Billanecourt France, 


1962 
June 10-14 Twenty-second Annual Meeting of the Institute 
of Food Technologists, Fontainebleau Hotel, 
Eden Roc Hotel, Miami Beach, Florida 


1963 
May 19-23 Twenty-third Annual Meeting of the Institute 
of Food Technologists, Pantlind Hotel, Civic 


Auditorium, Grand Rapids, Michigan 


TECHNOLOGY to 
Editorial Of fornia iotices 


tional meeti f st to food } ogists 


Scholarship holders in Food Technology, 1960-61, University 
of Georgia. Left to right: John Galbreath, IFT Gerber 
scholarship; Rebecca Wheeler, University of Georgia freshman 
scholarship; Donald Downing, Refrigeration Research Foundation 
fellowship; Ted Dornseifer, National Science Foundation fellow- 
ship; and Susan Tilghman, Kroger freshman scholarship. 


D. P. Weber, Arena Super 
Visor 
Equipment Manufacturers) 
University, East Lansing 
Dr. Mor A Qhiffmar tainer Institute, Hotel Joln 
mond, Virginia 
al 
4 
{- 
| 
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CHEMICAL 


EMULSIFYING AGENTS 


ETHYLENE OXIDE ADDUCTS 


GLYCOMUL® 
Sorbitan Fatty Acid Esters | 


GLYCOSPERSE® 
Polyoxyethylene Sorbitan Esters 


GLYCOL AND POLYGLYCOL ESTERS 


ALDO® 
Glyceryl! and Propylene Glycol Esters 


ACRAWAX® C 


Synthetic Wax with Melting Point of 140°-143°C. (284°-290°F.) 


HYDANTOIN DERIVATIVES 


DIMETHYL HYDANTOIN (DMH) 
Chemical Intermediate 


DIMETHYL HYDANTOIN FORMALDEHYDE RESIN (DMHF) 
Water and Alcohol-Soluble Film Former 
MONOMETHYLOL DIMETHYL HYDANTOIN (MDMH) 
Odorless Formaldehyde Donor 


DIBROMO DIMETHYL HYDANTOIN 
Mild Brominating Agent 


SEQUESTERING AGENTS 


THE TETRINES® 
(EDTA and its Salts) 


GLYCO CHEMICALS 


DIVISION OF CHAS. L. HUISKING & CO., INC. 
417 Fifth Ave., New York 16, N.Y. * Telephone: ORegon 9-8400 


“WEST COAST DISTRIBUTOR 


serving Arizona, California, Oregon and Washington: 


— CHEMICAL CORPORATION 


2472 Hunter Street, Los Angeles 21, Cal. * Telephone: MAdison 7-0555 
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IN MEMORIAM 


The death oceurred at Cam 
bridge, England, on 2nd 
1960 of Dr. Brooks, 
the age of Principal Scientific 
Officer at the he Temperature Re 
search Station. Dr. 
charge of the 
Section. 


Brooks was in 


Eggs and Poultry 


PERSONNEL 


The Tranin Egg Products Com 
pany that Dr. O. J. 
Kahlenberg has joined the Tranin 
staff as Director of Sales and as 
Technical Director. Dr 
berg, one of the 


announces 


Kahlen 
nation’s outstand 
ing authorities on eggs and eee 
produets has most recently been 
Professor of Poultry Husbandry at 
Missouri University. Prior to that, 
he was Director of Research and 
Products Development for th 
F. M. Stamper Co., Moberly, Mo 
From 1947 through 1950 Dr. Kah 


lenberg was Director of Research 
for the National Ege Produets As 
sociation. From 1942 to 1947 hi 


was Chemist-in-Charge of the Na 
tional Laboratory of the 
Poultry Inspection and 
Division of the U. S. Department 
of Agriculture. Stationed in Chi 
cago, he headed staff and 
technical 
laboratories at 


Dairy and 
Grading 


a large 
advisor for brane! 
Seattle and San 
Francisco. Karlie 4 employment Was 
with the Borden Biological an 
Chemical Laboratories in New 
York and with the 
State University Nutritional R: 
search Staff. 

Dr. Kahlenberg received his B.S 


Was 


Pennsvivania 


degree in Agriculture at the Uni 
versity of Wiseonsin, his M.S. de? 
gree at Rutgers University and his 


Doctorate 
He is a member of various profes 


from Cornell University 
sional societies in his field and is 
the author of 
scientific and non-technical papers 


some 50 published 


James Edward Welch and Wil- 
liam L. MacNevin both re 
cently promoted within the Wm 
Underwood Co. Mr. Welch has 


were 


ei 
ex 
| 
; 
| 
ay 
vey 
Jug 
cals Announces | 
| 


’ FOOD TECHNOLOGY, DECEMBER, 1960 
been appointed supervisor of Prod Young Auditorium, Los Angeles. Seoul National University of Korea 
uct Development and Quality Con His topies included the changing (Cooperative Project 
trol, and Mr. MaeNevin has been picture in processed, ready-to-eat In addition to being the 1946 
named chief engineer. foods and how homemakers have Nicholas Appert Medalist, Dr. 
A graduate of the University of been saved hours of drudgery by Bailey has received the Osborne 
; Maine, and with a master’s degree today’s instant milk, coffee, po Medal for distinguished contribu on 
from the University of Wisconsin, tatoes and onions, and by such tions in cereal chemistry 1932), a i ak 
other convenience foods as canned and the Neumann Medal, awarded “} Ap 
foods and frozen TV dinners. by the German Association of a. | | 
Cereal Research (1955). He has 
been named as ‘‘One of the Ten pS | 
Ablest \gricultural and Food | 
(‘hemists in the United States’’ 
Chicago Section, American Chemi- i i 
pe. Bailey, Charter Pro eal Society. 1947) and as “‘One of 
fessional Member of the IFT and One H ndred Living Great of Min i : 
Dean Emeritus of the Institute of nesota’’ (Junior Chamber of Com : a 
Agriculture, University of Minne meree. 1949 
sota, has been selected as the 1960 * nae 
W. L. MacNevin winner of the Charles F. Spencer et 
Award Given for outstanding 
Welcl began his careel with achievement in the field of agri “yt 
American Can Company in 1951. cultural and food chemistry, the Mr. R. A. Hull has recently heen ay 
In 1965. he joined the Universita award includes a medallion and a appointed as the eastern states rep a 
of Maine’s Experimental Station, $1,000 honorarium It was estab resentative Pacific Packtron Sys- 
and two vears later was ap vointed lished by the late Kenneth a. tems, Ine., Bel ; } 
to the staff of the Maine Sardine founder of hem nont, Califor- 
Industry Research and Quality ap petahati, “6h in memory of his nia, distributors 
ot father and iS administered by the of Tllumatronic — 
Main Kansas City Section of the Ameri Check weichers. 
Mr. MacNevin is a graduate of ean Chemical Societ) Mr. Hull was , | : 
Northeastern University, and has A , Minnesota, formerly associ 
been emploved for the past ten Bailey received his Ph p. from the ated with Con ml 
vears by Underwood in production University of Maryland with a tainer Corpora ; | 
and engine ring capacities major in plant tion of America ee 
physiology. His as a Packaging 4 
master’s degree Engineer. He is hae 
was received at Island Agri 
the University eultural and Technical Institute bt 
of Minnesota io 
Dr. Arthur N. Prater, president and his bach 
of the Gentry Division, Consoli elor’s degree “14 
‘a dated Foods, was honored recently from North Da - 
by the Southern kota Agricultur Mr. A. A. Winston has been : 
California See al College, Dr named research manager for the 
tion. Institute of C. H. Bailey Bailey joined sion of General We 
Food Technolo- the staff of the University of Min Foods Corpora A 
gists, by being nesota in 1913 as an assistant tion. He joined ao bebe 
eleeted Kood chemist By 1920. he had been General Foods ee 
Man of the named as a professor. He became in 1941 as a re te 
Year Dean and Director of the Depart search chemist iA 
Each year the ment of Agriculture in 1942, hold in the ¢om- ~ 
8300) food teel ing this position until 1952. Dr. pany s former a 
nologist men Bailey ’s prominence as an educator Central Labora y 
A.B. Prater bers of the IFT and chemist is well recognized in tories, and since i 
in the Southern California area other countries, having served as 1954 has been qf 
honor an individual who has made Agricultural Research Training research man Ah 
outstanding contributions profes Consultant to the American Mis ager for GE ’s 
sionally toward the advancement sion for Aid to Greece and as a Franklin Baker operation in Ho : z 
of the food industry Technieal Consultant to the For boken, N. J. The Chicago-based . 
Dr. Prater chose ‘‘Food in a eign Agricultural Service, USDA Perkins and 8.O.S. divisions were ft 
Changing World’’ as the subject He is presently serving in an agri consolidated July 1 to form the i! 
of a talk he gave at the Rodger cultural advisory capacity for the Perkins-S.O.S. division, which | 
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FORMULA FOR 
PROFITABLE 
OPERATION 


FOOD 
DRYER 


by 
SARGENT 


For Labs, Pilot Plants 
and for 
Volume Production 


The small dryer (at right) is highly suc- 
cessful in Labs, Pilot plants, and for com- 
paratively small scale or intermittent 
production. Extruder, dryer and cooling 
section are all in one compact, econom- 
ical, space-saving unit 


The 14-section, 2-stage dryer (above) is 
engineered for high tonnage per hour pro- 
duction. Extruder, or granulator, together 
with baking and curing and cooling sec- 
tions may be added by incorporating 
the same housing, where desired. Heat 
source for any SARGENT may be gas, 
steam or electricity. Airflow may be up, 
down, or in combination 


Generally, there are three approaches by a 
company to the selection of a process dryer — 
the engineering, the economic, and the im 
portant evaluation of the intangibles. We 
firmly believe that SARGENT will always be 
found on top from every approach, for many 
reasons, an important one being that our ma- 
chines and our people consistently deliver as 
promised, and more. This is the SARGENT: 


@ A dryer designed for your process, your 
required production 


@ Rugged construction, trouble-free econom. 
ical operation. 


Highest quality, measurably uniform drying 
Exclusive features for efficiency and safety 
Heat source — gas, oi!, steam, electricity. 


A dryer designed for quick, easy cleanout 


The bonus economy of the speediest, easi 
est installation of any machine on the 
market. 


@ Built by a company whose dryers lead the 
field — a company whose long experience 
makes a guarantee really mean something 
— a company that will say, “We stand 
unequivocally behind every machine we 
build.” 


SARGENT equipment is working wherever 
there's a drying process in the food indus- 
try, from milk curd to poultry stuffing and 
protein flour. They may be engineered for 
complete push-button control of the entire 
drying-cooling operation. They are always 
designed for your product and your pro- 
duction. May we tell you more? 


C. G. SARGENT’S SONS CORPORATION 


PHILADELPHIA + CINCINNATI * CHARLOTTE + ATLANTA * HOUSTON * DETROIT 
NEW YORK + CHICAGO + LOS ANGELES + TORONTO 


manufactures and markets salad 
dressing mixes and soft drink 
mixes. 


Mr. Samuel Cohen has been ap 


pointed vice president in charge of 


sales of Glyeco Chemicals (a divi 
sion of Chas. ! 
Huisking & Co., 
Ine.). Mr. Co 
hen, formerly 
marketing diree 
tor of the divi 
sion, joined Gly 
co Chemicals 

1945 and has 
served in vari 


ous laboratory 


Samuel Cohen 


and production 
capacities since that time. He re 
ceived a B.S. in chemistry from 
City College of New York, an M.S 
in organic chemistry from New 
York University, and an LL.B 
from the Brooklyn Law School 


The appointment of Louis Bar- 
tenbach to the newly created posi 
tion of experimental chef in the 
product development section of the 
General Foods Research Center 
was announced recently. Befor 
joining General Foods, Mr. Barten 
bach was food director and chief 
chef instructor at the Culinary 
Institute of America. Prior to this 
he was an officer-instruetor for the 
food service department at Quar 
termaster School at Ft. Lee, Vir 
ginia. He also worked eight years 
as research chef with the H. J 
Heinz Co. Mr. 
educated here and abroad. In the 
U. S., he attended the 
of Pittsburgh and Virginia, and the 
Richmond Professional Institute. 


Bartenbach was 


Universities 


Dr. Maurice Bender has been 
appointed chief of the Research 
and Training Grants Branch in the 
Division of Air Pollution of th 
U.S. Publie Health Service, Was! 
ington, D. C. He was formerly 
executive secretary of the Cancer 
Chemotherapy Study Section, Di 
vision of Research Grants at the 
National Institutes of Health. 
Jethesda, Md. 
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FLO-SWEET AMBERDE®2® .. .the sweetener with “character” 


Its sparkling clear, amber color tells you, “Here’s a quality liquid sweetener 
with real character!” 

YOU’LL WANT TO TRY 
“lo-Sweet Amberdex is constantly finding new uses in a variety of foods where 
F ee erdex is const intly ind ng new uses in a v iriety of oc ds where AMBERDEX FOR... 
something a little out of the ordinary is desired. High in sweetening power, 


rich in flavor. tops in quality—Amberdex is opening up new sales opportu- Cakes Hho. 
nities for alert producers in the food industries. Pj 1) 
es 
If you're working on exciting new products of your own—if you're looking for 
a full-flavored sweetener that’s different, but not too different .. . try Amber- a 
dex. Your Flo-Sweet Engineer will be glad to give you full details or write 
for the brochure “New Ingredients for New and Improved Food Products.” 
It tells all about four new Flo-Sweet liquid sugars! vi. 


REFINED SYRUPS & SUGARS, INC. 


YONKERS, NEW YORK 


‘ 


SERVING INDUSTRIAL SUGAR USERS EXCLUSIVELY FIRST IN LIQUID SUGAR 
FROM YONKERS, ALLENTOWN, DETROIT, TOLEDO 
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COMMENT 


Formation of a Food Division of 
United States Testing Company, 
Hoboken, New Jersey, to provide 
broad and complete testing, re- 
search and development, analysis 
and product 
evaluation serv- 
ices for the food, 
beverage and 
confection in- 
dustries has 
been announced 
by A. L. Bras- 
sell, President. 
Dr. Dean Fos- 
ter, internation- 
al authority in 
the field, has been appointed man- 
ager of the new division. 

‘‘United States Testing Com- 
pany, recognized as the world’s 
most diversified independent labo- 
ratory, is already supplying con- 
siderable assistance in food re- 
search and testing to many clients 
in the food industry,’’ said Mr. 
Brassell. ‘‘The new division will 
coordinate these efforts, expand 
and broaden special programs for 
this, the nation’s largest single 
industry. 

‘*With stiffer competition facing 
them each year, food manufac- 
turers and processors are devoting 
more and more time to research 
and development of new and better 
food products. Food additive prob- 
lems are also increasing. Companies 
are insisting on objective data to 
guide their decisions, seeking all 
available information about the 
product itself, as well as marketing 
and consumer reaction to the prod- 
uct. United States Testing experi- 
ence and organization can prove 
extremely helpful to the manufac- 
turer, processor, distributor or 
seller of foods or beverage prod- 
ucts, as well as their suppliers, 
trade associations and _ related 
groups.’’ 

A team of fifteen specialists has 
been assembled by United States 
Testing to operate the new divi- 
sion, with extensive experience in 
chemistry, microbiology, engineer- 
ing, psychology and market re- 
search. Company facilities are 
equipped with highly advanced in- 


Dr. Dean Foster 
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strumentation for carrying out a 
complete program for the food in- 
dustries, from product conception 
to nationwide marketing studies. 
The company will contract for all 
or a part of any such program, de- 
pending on client need. All infor- 
mation and resulting data is kept 
in strictest confidence. 

Materials, products and processes 
which will come under the new 
division’s capabilities are : edible or 
potable agricultural or chemical 
raw materials; formulations; proc- 
essing equipment and_ effects; 
packaging materials and designs; 
flavor, color and extending addi- 
tives; processing and preserving 
agents; pesticides and anti-micro- 
bial agents, and all conditions af- 
fecting final quality and shelf life. 

For consumer product evalu- 
ation, U. S. Testing Company has 
standardized a method involving 
the study in sequence of six quali- 
ties: safety, durability, effective- 
ness, esthetics, economics, and spe- 
cial features. 


ABSTRACTS 


Selected by Norman H. Ishler 
General Foods Research Center 


ANALYTICAL METHODS 


Gas-chromatographic investigation of alco- 
holic beverages. (In German). 


Meckgr, R. anp De Vries, M. Z. Anal. 
Chem, 170, 326-32 (1959). 


A procedure is described for the sepn. 
and identification of the aroma-producing 
compds. in wines and spirits. These are 
extd. from 300 ml. of the sample with a 
mixt. of diethyl ether and n-pentane 
(2:1). Traces of EtOH are removed by 
washing with water and the ext. is dried 
over Na:SQ,. The extractant is distd. off 
at 32° to leave a yellow oil (0.2 ml.). 
This is analyzed by vapor-phase chroma- 
tography. 


Automatic chloride analyzer. 


Covutson, D. M. anp Cavanaan, L. A. 
(Stanford Research Inst., Menlo Park, 
Calif.). Anal. Chem. 32, 1245-7 (1960). 


An automatic coulometric titration 
method has been developed for the detn. 
of chloride in combustible samples. The 
method is rapid, requires less sample, and 
is more accurate than methods currently 
used. 


Separation of sugars, amino acids and or- 
ganic acids with the aid of ion- 
exchange resins. 


Ditov, K. anp Georgiev, D. Compt. 
Rend, Acad. Bulg. Sci. 12, 227-30 (1959). 


An aq. soln. of the compds. is passed 
through a column of the cationite on 
which the amino acids are retained. The 
organic acids are retained when the per- 
colate from the first column is passed 
through a column of the anionite. The 
percolate from the second column con- 
tains the sugars. 


BIOLOGICAL SCIENCES 


Biochemistry 


Structural studies of ribonuclease. III. A 
model for the secondary and tertiary 
structure, 


Scueraga, H. A. (Cornell Univ., 
Ithaca, N. Y.). J. Am. Chem. Soc. 82, 
3847-52 (1960). 


A three-dimensional model of ribo- 
nuclease has been constructed on the 
basis of available data on the primary, 
secondary and tertiary structure. The 
model will be useful for the design of 
future expts. to establish the complete 
structure of this protein. 


The effect of water upon the rate of heat 
denaturation of egg albumin. 


AutTman, R. L. anp Benson, W. 
(Univ. of Southern California, Los An- 
geles). J. Am. Chem. Sor 82, 
(1960). 


The rate of heat ¢(~ vt solid 
egg albumin has been fou: » ex 
tremely sensitive to the vs (er it of 
the protein. This it 
extremely difficuli t« tai rae’ 
data in the system. ‘his i» further 
plicated by the small of liysteicsis 
observed in the sorption process and the 
slow approach to sorption equilibrium. 


Inhibition of oxidation of ascorbic acid by 
ethylenediaminetetraacetate (EDTA). 


Rao, M. V. L., ev AL. J. Sci. Food Agr. 
10, 436-41 (1959). 


Small amts. of EDTA added to acidi 
fied solns. of ascorbic acid completely 
protected the vitamin against Cu-cata- 
lyzed oxidation for more than 6 days at 
room temp. At higher pH, EDTA acted 
as a prooxidant in proportion to its 
concen. The stability of the vitamin de- 
pended on the nature of the acid used, 
and loss of ascorbie acid with time was 
observed in solns. of oxalic acid and, to a 
lesser extent, CLCCO.H, even in the: pres- 
ence of EDTA. Under optimal condi- 
tions it was possible to heat solns. of as- 
corbie acid contg. EDTA on a water 
bath to complete evapn. without loss of 
vitamin. 
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All the delicate appeal «Sg 


of fresh-tree-ripe peaches... 


...captured for you in Givaudan’s 


IMITATION PEACH FLAVOR 


This new member of Givaudan’s flavor family exactly — 
reproduces the mouth-watering goodness of rich, ripe peaches. | 4 
All the delicate nuances of aroma and flavor are captured and 

concentrated for use in your ice creams, sherbets, candy, te, 
pie fillings and pharmaceutical products. Our peach flavor “y - 

is also recommended as a modifying note for orange or cherry ccarniaeail 


beverages, and is available in powdered or liquid form. To FLAVOR 
achieve the full nat:iral flavor of fresh peach in your product, try 


Givaudan’s Imitation Peach. Write for samples and full information. 


Slows 


Inc. 321 West 44th Street, New York 36, N. Y. 
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wherever 
oxygen is vital... 


the world’s standard instruments 
for precision measurement 

are Beckman Oxygen Analyzers... 
in biochemical research, food 
processing control, industrial 
applications, medical analyses and 
military applications. Choice of 
three basic models to fit any 
requirements for accuracy, types 

of samples to be analyzed and 
range of concentrations. 7{ Model E2 
is designed for the most exacting 
work, with flowing or static samples, 
in five ranges, uses 110V AC power. 
Model C2, semiportable, also 
operates on 110V AC, for flowing 

or static samples in a wide variety 
of ranges. Model D2 is portable, 
battery operated, for static samples 
in two ranges. %i For complete 
specifications on these three 
laboratory instruments contact 
your Beckman dealer. Or write 
direct for Data File 84-12-05. 


Beckman Instruments, Inc 
2500 Fullerton Road 


Fullerton, Califorma 
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A model for the myosin molecule. 


KIELLEY, W. W. AND HARRINGTON, 
W. F. (Natl. Insts. of Health, Bethesda, 
Md.). Biochim. et Biophys. Acta 41, 401 
21 (1960). 

The molecular wt. of myosin has been 
detd. in 0.5 M KCl and 5 M guanidine - 
HCl Utilizing these molecular wt. detns. 
and available X-ray diffraction, light 
seattering and optical rotatory data, a 
model for the myosin molecule is pro 
posed, based on three equal wt. polypep 
tide chains in the form of a three 


stranded a rope. 


A chemical method for the degradation of 
carbohydrates. 


Kounx, P. anp B. L. 
(Univ. of Chieago, Ill.). J. Biol. Chem. 
255, 1867-70 (1960 

A sequence of reactions is described by 
means of which all the earbon atoms of 
glucose may be individually isolated as 
burium earbonate. The nature of the re 
actions permits their use with a variety 


of other carbohydrates. 


Microbiology 


Variable factors in the new test for peni- 
cillin in milk. 


Wirrrr, L. D. Tuckey, 8S. L. 
(Univ. of Illinois, Urbana). J. Milk 


Food Technol. 23, 230-3 (1960 


This study was undertaken to evaluate 
the results obtainable by the Arret and 
Kirsehbaum assay for penicillin in milk, 
when the temp. for storing plates, time 
of storing plates, temp. for the test, and 
time of reading the test were modified. 
No evidence was found to support the 
recommendation that plates be stored at 
refrigeration temps. for not less than 3 
days, no more than 5, before being used 
to perform penicillin assay. Changes are 
proposed to make the Arret and WKirseh 
baum method less restrictive, and more 


applicable to dairy laboratory proceedures. 


Bacteria in electronically cooked foods. 


DesseL, M. M., Bowersox, M. Anp 
Jrrer, W. (State Univ. of Iowa, lowa 
City). J. Am. Dietetic Assoc. 37, 230-3 
(1960 


The effeet of eleetronie vs. conven 
tional cooking on the destruction of 4 
representative bacterial species artificially 
inoculated into three foods is compared. 
Although requiring cooking periods % to 
ly as long as conventional methods, elee 
tronic cookery was slightly more efficient 
in destroying the bacterial species used, 


except for the sporeformers subjected to 
over 30 min, of conventional heating in 
buked eustard. 


Nutrition 
The response of man to dietary cholesterol. 


BeveripGe, J. M. R., ET AL. (Queen’s 
Univ., Kingston, Can.). J. Nutrition 71, 
61-5 (1960 


Ninety-three university students were 
placed upon a homogenized fat-free diet 
for a period of 8 days at which time they 
were divided into 8 groups and given a 
ration modified by the substitution of a 
butter-fat fraction, low in cholesterol, for 
30Ce of ealories at the expense of carbo 


hydrate, Cholesterol supplements varying 


from nil up to 1600 mg./950 Cal. wer 
added. jetween intakes of 13 and 634 


ing. cholesterol/day, the serum cholesterol 
increased sharply but no further signifi 
cant inereases were obtained at daily in 
takes of 1300 to 4500 mg. 


Amino acid requirements of children. 


NAKAGAWA, I., TAKAHASHI, T. AND 
Suzuk!, T. (Inst. of Publie Health, 
Tokyo, Japan). J. Nutrition 71, 176-81 
(1960 


On the basis of N balance, it has been 
estd. that the school children require 2 
or 3 times as much essential amino acid 
mixt, as adults, if the pattern of Rose 
et al. for essential mixt. is not unbalanced 
for children. The total N is not sufficient 
ut a level below 10 g. for children 12 to 
14 years old, 


Evaluation of protein in foods. VI. Fur- 
ther factors influencing the protein 
efficiency ratio of foods. 


Mipp.eron, E. J., Morrison, A. B 
CAMPBELL, J. A. (Food and Drug Labs., 
Dept. of Natl Health and Welfare, 
Ottawa, Can.). Can. J. Biochem, Physiol 
iS, 865-9 (1960). 


The protein efficiency ratio (P.E.R 
for casein found with a diet contg. 10% 
protein and 10% fat was slightly greater 
than that found with a diet eontg. 15% 
protein and 20% fat, approximating the 
levels found in the ‘‘average’’ Canadian 
diet. The value for plant protein was 
similar under both conditions. Efficiency 
of ecareass protein synthesis was much 
greater in animals fed casein than in 
those fed plant protein. With both 
sources of protein, the efficiency of car 
cass protein synthesis was similar with 
diets contg. 10% protein and 10° fat to 
those with 15% protein and 20% fat. It 
was concluded that P.E.R. detns. carried 
out on a 109% protein diet furnish a valid 
estimate of the nutritive value of protein 
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MORE THAN A SUBSTITUTE 


HYDROLYZED PLANT PROTEINS 
improve MEAT, FOWL, SEA FOOD 


flavors with substantial savings 


Here at last is a series of flavor contributors that 
often taste more like the original than the original 
itself. Newly developed but already proven in 
extensive production use. Maggi’s Hydrolyzed 
Plant Proteins offer unusual clarity of flavor, 
intensify desirable flavor characteristics and pro- 
vide a cleaner taste generally. 

Produced by a unique process, Maggi’s bulk 
hydrolysates are completely dependable — always 
uniform and unchanged by processing methods — 
and lack the typical flavor normally associated 
with hydrolyzed plant proteins. 

Maggi’s fills a long-felt need in the food indus- 


try, offering substantial savings along with its 


many other advantages. In beef products, for © 


example, Maggi’s Type 4-BE can replace a con- 
siderable amount of beef extract while imparting 
a cleaner, clearer, meatier flavor. 

Whatever your formulation — in beef, veal, 
pork, fish or fowl — Maggi’s Hydrolyzed Plant 
Proteins will enhance its flavor and lower your 
costs. The technologists who developed Maggi’s 
will be glad to assist you with your formulations. 

Write for free samples and data to: The 
Nestlé Company, Inc., Bulk Division, White 
Plains, N. Y. 


REPLACE COSTLIER MATERIALS | FOWL AND SEA FOOD BENEFIT | CLEANER AND CLEARER FLAVOR 


in beef products with Types | from the unique properties of in pork and veal products with 
4-BE and 4-BE2; flavor is | Type 3H-3. Light in color and Type 3H-1; lighter colored, 
always cleaner, clearer, light in flavor, it offers fowl medium strength meaty back- 
meatier, unchanged by proces- | and sea food products the ad- ground; enhances but does 
sing; doesn’t vary in quality, vantages of cleaner and clearer not intrude on flavor of 
uniformity, taste. taste. end product. 


MAGGI'S HYDROLYZED PLANT PROTEINS AVAILABLE IN LIQUID, PASTE OR POWDER 


<q» Prepared by the makers of world famous MAGGI seasoning 


THE NESTLE COMPANY, INC. 


WHITE PLAINS, N.Y. 
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M.LT. Food Technology 
Department to Be 


Revamped 


Institute of 


aug- 


The Massachusetts 
Technology will create an 
mented department, to be named 
the Department of Nutrition, Food 
Science and Technology. The en- 
larged department will be formed 
around the Food Tech- 
nology Department. According to 
M.L.T. President Julius A. Strat- 
ton, this reorganization will offer 


existing 


greatly extended curricula and re 
search activities in order to place 
more emphasis on the basic science 
and biological aspects of the vital 
area of food nutrition. 

Named to head the department is 
Dr. Nevin Stewart Scrimshaw, di- 
rector of the Institute of Nutrition 
of Central America and Panama 
(INCAP) and adviser 
on nutrition of the Pan Ameri- 
can Health Organization, Regional 
Office for the Americas of the 
World Health 
Serimshaw will assume his duties 
at M.I.T. as professor of nutrition 
and head of the department on 
August 1, 1961. Executive officer 
of the new department will be 
Dr. Samuel A. Goldblith, who has 
served as acting head since the 
death of Dr. Bernard E. Proctor. 


regional 


Organization. Dr. 


According to Dr. George R. Har-. 


rison, Dean of the School of 
Science, plans for the department 
call for increased emphasis on food 
science and basic research oriented 
toward problems of human nutri- 
tion. He also states that the new 
program represents a fairly radical 
change in the work of the depart- 
ment. This means both an exten- 
sion into new fields and strengthen- 
ing of the food technology program 
in the direction of more basic re- 
search, particularly in the area of 
food toxicology and the effect of 
food 


value. 


processing on its nutritive 
Another feature of the new 
program will be a cooperative rela- 


INCAP and 
students this 


tionship between 
M.L.T. For M.L.T. 
will mean opportunities to pursue 
studies in association with INCAP. 
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Industry News 


A new chromatography develop- 
ing chamber, CHROMATOBOX,® 
for which Research Specialties Co. 
is the exclusive U. 8. distributor 
has recently been announced. 
Chromatograms 2” wide by 17” 
long are developed in the CHRO- 
MATOBOX, which has over-all 
dimensions of 3” x 3” x 2” high. 
Two features account for the small 
size of the CHROMATOBOX: (1) 
The paper strip is held in a plastic 
coil about 1” in diameter; (2) De 
veloping solvent is contained in 4 
compartment that eliminates need 
for separate trough and anti-siphon 
rods. The CHROMATOBOX. is 
recommended for laboratories hav- 
ing a smali volume of chromato- 
graphie work, for individual stu 
dent instruction, for easy portabil- 
ity to lectures and demonstrations, 
and as auxiliary equipment for test 
strips in laboratories having larger 
chromatography equipment. Ilus- 
trated literature is available on re- 
quest to: Research Specialties Co., 
200 South Blvd., Rich- 
mond, California. 


Garrard 


Simultaneous photometric read 
ings of a sample stream through 3 
different light 
tinuously charted in a new Reeord- 
ing Flow Photometer introduced by 
Research Specialties Co. The equip- 
ment is directly applicable to auto- 


channels are econ- 


matic amino acid analysis, and it is 
said to eliminate time consuming 
fraction collecting and analyses of 
individual fractions from ion ex- 
change columns. It is likewise ap- 
plicable to analysis and control 
of effluents from chromatography 
columns and of many continuous 


flow production processes. Inter- 
changeable light filters permit 


reading of optical transmission 
throughout the range of visible 
light. Baselines are stabilized by 
electronic regulation of lamp volt- 
+0.1%. Drift of photocell 
response is prevented by thermo- 
static control of the photometer. 
For additional information, write 
Research Specialties Co., 200 
South Garrard Blvd., Richmond, 
California. 


ages to 


Other outstanding RCA 


Automation 
Equipment 


for the Food Industry 


COMPACT BOTTLE | 
UNCASER 


Model H-300 


Low-priced unit uncases wide range of 
bottle sizes at speeds as high as 300 bottles 
per min. No air or hydraulie connections 
needed. Used with any standard filing table 
New 600 bpm unit will soon be available 


HIGH-SPEED BOTTLE AND CAN 
UNCASER 


Mode! MBU-2 


This high-speed unit handles a wide range 
of can, jar and bottle sizes (packed in single 
tier cases)—at speeds up to 30 cases per 
minute. No changeover necessary toswitch 
from cans to bottles of same dimension. 


PALLET LOADER AND PALLET 
UNLOADER 


Straight-stack all standard cases and bot- 
tle sizes without mechanics! adjustment, 
at speeds up to 30 cases per min. De- 
signed for 36” x 36”, 36” x 48”, and 
36” x 60” standard pallets. Can be fur- 
nished for other sizes. Available indi- 
vidually, or in combination. 

Get full particulars on- any or all of 

these items from RCA, Dept. O 

Building 15-1, Camden, N. J. 
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RADIO CORPORATION OF AMERICA 
INDUSTRIAL AND AUTOMATION DIVISION 
CAMDEN, N. J. 
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GATEWAY TO SAFETY 


metal... with an RCA Meta! 


This new low-cost RCA Electronic Metal Detector 
is designed specifically to meet the requirements of 
the food industry. It is highly sensitive to metallic 
particles, non-magnetic or magnetic, yet is ruggedly 
built. The waterproof aperture of the Metal Detector 
can be hosed down without damaging the circuitry. 
Bi-sectional construction simplifies installation 
around your conveyor line. 

Five standard aperture sizes are available for inspect- 
ing bulk or packaged products at conveyor speeds of 
ll the 


facts ahout the neu 


30, Building 


4 Grete 


N; 


Now... for as little as $1000 you 
can guard your product against tramp 
iecior! 


low-priced R¢ 


Camden, 


ANOTHER WAY RCA 
SERVES INDUSTRY 
THROUGH 
ELECTRONICS 


FROM TRAMP METAL 


15 to 600 feet per minute. Tramp metal—even as 
small as five hundredths of an inch in diameter—is 
readily detected. 


An investment of as little as $1000 gives vou this safe- 
guard of product purity and reduces the possibility 
of customer complaints and claims. The Metal De- 
tector also protects expensive production machinery. 
By preventing losses and downtime due to tramp 
metal it can pay for itself out of savings. 

Ele: Metal Detector 


and we'll rush 


fronu 


RCA ELECTRONIC 
METAL DETECTOR 

Prices start at $1000 


RADIO CORPORATION 
of AMERICA 


CAMDEN, N. J. 
In Canada: RCA VICTOR Company Limited, Montreal 
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POSITIONS AVAILABLE | 


Unless otherwise specified, particulars on 
the following positions may be obtained 
by writing, including the company name 
of your current employer: Executive Sec- 
retary, Institute of Food Technologists, 
176 West Adams Street, Chicago 3, IIli- 
nois. Request by box number. 


Associate researcher. West coast loca 
tion. B.S. or M.S. in chemistry or 
chemical engineering, to work on prob 
lems in product, process, and nutritional 


research of foods. REPLY BOX P-629. 


Food technologist. Midwest location. 
B.S. in food technology or chemistry, 
for three year training program leading 
to position as teehnical sales service 
representative. REPLY BOX P-632. 


WANTED: Quality Control Manager 
Trainee for frozen bakery product com 
pany with national distribution. Relo 
cation probable. Personnel policies ex 
cellent. Experience bacteriology, 
chemistry, dairy, egg and dairy products 
desirable. Indicate salary requirements 
and send résumé to BOX 821. 


Food 
Degree 
ment, 
supervision, 


Midwest location. 
required for product develop 
quality control and production 


REPLY BOX P-671. 


technologist. 


Chemist. Northeast location. Research 
and product development in fats, 
emulsifier and baking field. Strong 
scientifie background necessary. RE 


PLY BOX P-676. 


oils, 


Food 


service 


Excellent opportunity for Tech 
nologist—technical sales work 
supporting national industrial sales or 
ganization. Should have B.S. in Food 
Technology or equivalent with experi 
ence in Production, Quality Control or 


technieal and 


sales trainee. 
Northeast Scientific back 
ground required to prepare for selling 
eareer in baking field. REPLY BOX 


P-677. 


Technical Sales. REPLY BOX 822. 


ANALYTI¢ 


We are a major 


‘AL CHEMIST 

progressive Chicago 
based supplier of ingredients to 
the food industries. We require a com 
petent analytical chemist with a thor 


basic 


Quality control manager. West coast 
location. College degree and quality 
control supervision experience required 
for direction and supervision of quality 
control department. REPLY BOX 
P-678. 


ough training in modern instrumenta 
tion who will apply his experience to 
many analytical problems associated 
with foods. Please send detailed back 
ground in full confidence. REPLY BOX 


Technical serviee representatives (3) 
Midwest location. Degree in food tech 
nology, chemical engineering, chemistry, 
with 0-2 years experience. Customer 
contact work with product technology, 
complaints, ete. REPLY BOX P-679. 


CHEMIST with a B.S. Degree, with 
experience in essential oils and flavorings 
to help analyze and duplicate 
formulas. Salary commensurate with abil 
ity plus all the extra security guaranties, 


various 


Chemist. Midwest location. B.S. or M.S 
in food technology, biochemistry or re 
lated field, for product developme nt and 
applied research on nutritional speeialty 
products. REPLY BOX P-68i. 


Not interested in religious background. 
All replies held in strict confidence. 
REPLY BOX 818, 


frozen foods. eoust 


Food technologist. Eastern location 
B.S. in food technology or chemistry, 
for applied eanned foods 
and special problems of interest to can 


REPLY BOX P-682. 


research on 


ning industry. 


Section head, East 
location. B.S. or M.S. in food technology 
or chemistry with 3 years frozen food de- 
velopment laboratory experience, to head 
frozen food section of development labo 


ratory. REPLY BOX P-667. 


Produet control technologist. East, mid 
west, west, location. B.S. or M.S. in 
food technology or related sciences, for 
quality control, specifications, and tech 


nical service. REPLY BOX P-684 


Process engineer. Midwest location. B.S. 
in food engineering or related field with 
three years mechanical design and 
process development in food industry. 
Will develop pilot plants and write 
process specifications. REPLY BOX 
P-611. 


Food technologist. Midwest location. 
B.S. in chemistry plus M.S. in food 
technology preferred for project leader 
in product development. Experience not 
required. REPLY BOX P-685. 


Research chemist. Eastern location. B.S. 
or M.S. in food technology with 0-2 
experience, to conduct applied 
research in laboratory and pilot plant. 


REPLY BOX P-614. 


years 


Home economist. Midwest location. 
3.8. and/or M.S. in home economies or 
food technology desired from an indi 
vidual who will supervise and administer 
kitchen function for developing tests to 
study new products. Ability to analyze 
results and write comprehensive reports 


REPLY BOX P-686. 


Associate researcher engineer. West 
coast loeation. B.S., M.S. or Ph.D. 
chemical or mechanical engineer, to 
work on problems related to food proe- 
essing, materials handling, and pack- 


aging. REPLY BOX P-617. 


Research Chemist. West coast location. 
A.B. degree required, for person to de 
velop new uses for algin or similar 
hydrophilic colloid products. REPLY 
BOX P-687. 
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Midwest loeation. College graduate with 
scientific degree and 3—4 years sanita- 
tion and/or statistical quality control 
work desired to direction of 
quality control program. REPLY BOX 
P-690. 


assist in 


FOOD TECHNOLOGY, DECEMBER, 1960 


Compounder-flavorist. West coast loca- 
tion. Minimum edueation of B.S., plus 
experience in favor compounding and 
blending. Position entails 
compounding and formulation of flavor 
REPLY BOX P-714. 


aromaties 


ing materials. 


Trainee. B.S. with 
researeh 


Customer Research 
up to two years experience in 
or technical serviee, for position in- 
volving service to metal container pack 


aging industry. REPLY BOX P-692. 


Technical West 
B.S. degree or better, plus sales experi 
in use of flavors and 


sales. coast locations. 


Staff Food Technologist. Midwest lk 
tion. Man with B.S. in food technology 
or equivalent, and produetion, quality 
eontrol or technical experience, 
particularly in the baking or allied in 
dustries Position 
of control staff and field work on prob 
related to use of special salt 
REPLY BOX P-694. 


sales 
includes combination 


lems 
products. 


Production trainee. Western location. 
B.S. or B.A. in food technology or re 
lated fields required for above 
in fruit and vegetable canning opera 
tions. REPLY BOX P-700. 


position 


AVAILABLE: CEREAL CHEMIST 
and FOOD TECHNOLOGIST—twenty 
years of varied and responsible exp. in 
products control, research and develop 
ment—execellent background in commer- 
cial baking and baking technology— 
seeks promising position in Product De- 
velopment and/or Technical Service. 


REPLY BOX 819 


enee or experience 

flavored products, Technical assistance 
to the customer, and sales, both in 
volved. REPLY BOX P-715. 

Food Technologist. Midwest location. 
College graduate, preferably with an 
M.S. in food secienee or technology 


needed to assist in the biological re 


area, ineluding food processing 
techniques and equipment. REPLY BOX 


»-718. 


search 


graduate de 
chemist 


Recent chemistry-biology 


sires laboratory technician or 


position. Her major experience consists 


of five years in quality control. Salary, 
=4,200, REPLY BOX A-62. 
Production position or technical service 


food technology 
with background in confections. 


REPLY BOX A-63. 


position desired by 
graduate 


Salary, $6,900. 


Recent gradu 
food 
examination 


Midwest location. 
B.S. in 
Duties 
products, spices, 


Chemist. 
ate with a 
technology. 


chemistry or 
ine lude 
of cereal instrumental 
analysis, meat products, and food chem 


REPLY BOX P-721. 


istry 


Recent food technology graduate desires 
producti 
trol position in the 
Salary, 


technical sales, or quality con 
field of fruits and 
vegetabl $4,800. REPLY BOX 


\ -64, 


CHEMIST with a 
background in 


B.S. degree, with a 


the use of essential oils 


Instructor in research. Midwest loca 
tion. fackground in chemistry, bae and oleoresins. This is not a run-of-mill 
teriology, or statistics necessary to work opportunity. It is first class in every 
in quantity food research program in a respect and has a continuing challenge 
College of Home Economics. RK SPLY for a live-wire who is able to help an 
BOX P-701. alyze, duplicate and develop flavoring 
for the meat processors. We have all the 
standard forms of security such as pen 
Food Technologist. West Coast loca sion, bonus, periodic increases, etc., ete. 
tion. Degree in food technology with a Our plant is located in the midwest and 


number of years experience in: produ ot 
development, general sanitation control, 


formulation, quality control, freezing 
effects study, production flow, equip 
ment research, trouble-shooting on 
flavors, colors and textures, and bacteria 


studies. REPLY BOX P-703. 


we are one of the large companies in 
Working facilities and 
surroundings are excellent. Salary com 
mensurate with ability and background. 
All replies will be held in 
REPLY BOX 823 


our industry. 


strictest con 


fidence. 


Manage 


production 


nt position in technical sales or 


desired by individual experi 


euced in packaging, research and engi- 
neering, and technical sales. Salary, 


BOX A-71. 


$12,000 


REPLY 


interested in 
fats and oils, 
technical service or 
Salary, 


1957 ele graduate 
cereals, and 


baked goods, 


desires production, 


quality ontrol position, 


KEPLY BOX A-74. 


Bacteriology graduate desires production 
or quality control position as food tech 
nologist to work with canned foods. 
Salary, $7,000. REPLY BOX A-77. 


RESEARCH KITCHEN 


location. College 
exp fruit 
preferred. Administrative position in 


sales and research. REPLY BOX P-705. 


Western 


rience in juices and flavors 


PRODUCT DEVELOPMENT 
Leading national supplier of basie in 
gredients to the food industry has exeel 
lent opportunity in its Research 
Product Development kitchen. The 


and 
com 


Manager of Quality Control. Canadian 
University graduate food 
laboratory experience necessary for man 


location. with 


| ibor i 
control 


who is capable of establishing a 
tory 


program, 


and carrying out a quality 


REPLY BOX P-707. 


Analytical chemist. Midwest location. 
B.S. in food chemistry 01 
chemistry, to fill position involving gen 
eral analytical chemistary as related to 
REPLY 


analytical 


various types of food produets 
BOX P-711. 


heat 


foods desires 


Individual 


processed 


experienced if soups 


vods and froZen 
technical service position. 


BOX A-78. 


prod iction or 


REPLY 


hnology graduate seeking qual 


Food te 


Food Technologist. Midwest location. 
3.8. in food technology or 
required. Position entails food product 
development with 


PLY BOX P-712. 


related areas 


all commodities. RE 


Unless otherwise specified, particulars on 
the following individuals may be obtained 
by writing: Executive Secretary, Insti- 
tute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill. Request by box 
number. 


cereal and baked 


location. 


Food technologist 
products. Midwest B.S. with 
some graduate work completed. Produet 
development work on cereal products for 
armed forces rations. REPLY BOX 
P-713. 


pany is located in Chieago The appli ity eontrol position pre fé rably with 
eant should have 10 years experience in nned f ite ind vegetables. Also in 
meat processing including curing, smok terested n product development and 
ing, sausage manufacturing, and related technical service Salary, $7,200. KE 
meat areas. Should have enough super PLY BOX A-92 
visory and organizing experience to di 
rect Research and Development activi 
ties. Should be creative and research Techni SEPVICE OS1T101 in the con 
minded. Exeellent salary for the man fections industry, preferably chocolate 
with the proper qualifications. Reply in and sugars, desired by chemistry and 
detail stating experience and salary marketing graduate. Salary, $7,000. RE 
required, REPLY BOX 824 PLY BOX A-94 

Line or stant position ill manufacturing, 


packaging or engineering desired by ex 
factory management graduate. 
Salary, $10,000. REPLY BOX A-99. 


graduate desires 


REPLY BOX 


food technology 


food industry. 


Young 
posit ion mm 


4-102 


AVAILABLE: Food 
Purdue 1948. Some graduate 
perience—canning, carbonated 
and dairy products. Desir« 


REPLY BOX 762. 


Technologist, B.S, 
work, Ex 

be verages 
Chicago loca 


Experienced packaging individual desires 


produet development, production, or 
packaging research position which will 
allow independent operation. Salary, 


BOX A-104. 


£10,800 
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Technical service or quality control posi 
tion in the bakery or confectionery fields 
desired by fairly recent food technology 
graduate. Salary, $7,000. REPLY BOX 
A-105. 


FOOD TECHNOLOGY, DECEMBER, 1960 


Recent M.A. in microbiology desires re 
position in this area. Salary, 


REPLY BOX A-328. 


search 


$7,200. 


Experienced individual with M.S. in 


M.S. with experience in dairy, cereals, 
and beverages desires position similar to 
director of development and research, 


Salary, $15-20,000, REPLY BOX A-301. 


dairy mfg. desires line management or 
manager of product development posi 


tion. REPLY BOX A-341. 


Administrative position desired in aren 


of product development, industry re 
search or quality control by experienced 
M.S. Salary, $10,800. REPLY BOX 


A-302, 


New food 


Bachelors of 


technology M.S. with a 
Edueation in Home Eco 
nomies, desires technical writing 
tion in the area of product de velopment, 
She has 
teaching home 


REPLY 


posi 


industry or academic research. 
one Your expe rienee in 
$6,500, 


Research preferably with in 
dustry in the field of citrus products de 
Salary, REPLY BOX 


position, 


sired. $8,000, 


A-306., 


Product development, production, or re 
interest an M.S. food technolo 
gist with five years experience in these 


Salary, REPLY BOX 


search 


aureus, $7,500, 


A-310. 


economics, Salary, 


BOX A-342 


PROFESSIONAL SERVICES 

nce 1869 Schwarz Laboratories has been 
a teading laboratory and technical service 
to the food and beverage industries 

We offer thorough, expert advice on food 
problems of all types, analyses, flavor 
evaluations, product development, and le- 
gal testimony. Costs are low due to our 
experience and efficient operation and 
equipment. May we send yeu our brochure? 


SCHWARZ LABORATORIES, INC. 
230 Washington St., Mount Vernon, N.Y. 
Phone- MO 4-1100 Cable: Swoknip 


M.S. with 
icademie 


Another new food technology 
a B.S, 
research and/or teaching position, with 
She has had 
aeademic re 


REPLY BOX 


in bacteriology desires 


emphias s on microbiology. 
experience in 
Salary, 36,000, 


two yeurs 
search. 


A-345. 


Ph.D. food technologist desires research 


Research food technologist position de 
individual with M.S. 
Product preference in 
vegetables and fruits. 
REPLY BOX A-311. 


sired by recent 
food technology 
cludes meats, 


Salary, $8,000, 


Individual with a physical chemistry de 


gree plus an M.B.A., desires a manage 
ment and administration position in the 
production field. Salary, $13,500, RE 


PLY BOX A-315. 


position. He has had two years experi 
in this field with partieular appli 
aren of gas chromatog 


REPLY BOX 


enes 
eation in the 
raphy. Salary 
A-605, 


BIOLOGICAL SERVICES 


Foods, Drugs, Cosmetics, Chemicals, 
Feeds, Packaging —Toxicological, 
Mycological and Bacteriological 
Investigations 


United States Testing Co., Inc. 


1415 Park Ave., Hoboken, N. J. 


commercial re 
position which 


Young Ph.D. desires 
search and development 
deals with poultry, eggs, or meats. 
Salary, $8,000, REPLY BOX A-606. 


LABORATORY SERVICES 
for the 
FOOD and DRUG INDUSTRIES 
Drug Evaluation, Food Additive Studies 
Chemical and Biological Assays 
Clinical Studies, Research 


La Wa ct & HARRISSON 
Div. 1921 Walnut St. Phila 3 Pa 1039-4922 


Ph.D. 


develop 


desired by 
Product 


location 


Northeast 


food technologist. 


M.S. with experience in food manufae 
turing desires position as food technolo 
bacteriologist, or in production. 


REPLY BOX A-318. 


gist, 


Salary, $8,500. 


with sea 
Salary 


industry researeh 
areas of interest. 


REPLY BOX A-607. 


ment and 
foods are 


$12 000, 


Food technologist with Ph.D. in that 


Production or research 
field of 
graduate, 
Salary, 


position in the 
meats desired by recent M.S. 

Also interested in flavor and 
REPLY BOX 


500, 


A-324. 


field desires product development or in 
position as a food 
Salary 


research 
chemist or food 


REPLY BOX 


dustry 
technologist. 
A-620, 


0000, 


FOUNDED 1922 


and 
esearch Kosaberaterics 


WN 


Maurice Avenue at 58th Street 


Maspeth 78, New York City 


Research or teaching position desired 


Technical service desired by 
individual interested in dairy 
Interest range 
trol and research. 


PLY BOX A-325. 


position 
products, 
ilso includes quality con 


Salary, $8,000, RE 


Product 
vegetables, 


fruits, 


by individual with 
include 
coffee, tea, confections, carbonated bev 


preferences 


erages, and cereals and baked products, 


Salary, REPLY BOX A-622. 


SO 000 
° 


M.S. in food science desires position as 
production manager. All experience has 
been in this area. Salary, $11,000. RE 


PLY BOX A-326. 


SPECIALIZED PLACEMENT 
Service For Men 


Position involving supervision of qual 
ity control or technical sales desired by 
Product de 
position also of interest. 


REPLY BOX A-327. 


food technology graduate. 
velopment 


Salary, $8,400 


In The Field Of 
FOOD TECHNOLOGY 


National—Our 
rapid effective 


Our clients are 
ice—Confidential 
Forward a resumé 
prepared one—mail your name and ad 


interest indi 
food tech 
or quality 


REPLY BOX 


Fruits and vegetables 
vidual seeking 
nologist in either 
control. Salary, $6,000. 
A-336. 


30 


position as 


reseiu rch 


dress for further information to 
TOM WHITE 

DRAKE PERSONNEL, 

29 E. Madison 


INC, 


Tel. FI 6-870( 


LABORATORY SERVICES 
for the FOOD, FEED, DRUG and 
CHEMICAL INDUSTRIES 
Analyses, Biological Evaluation, 
Toxicity Studies, Insecticide Testing 
and Screening, Flavor Evaluation 


WISCONSIN 


Project Research and Consu!tation 


Write for Price Schedule 
P_ O. Box 2217, Madison 1, Wis 


PROFESSIONAL DIRECTORY 


Serv- 


COMPLETE SERVICE... 

for the FOOD INDUSTRY! 
Radioactive, Infrared Spectroscopy, Food 
Additive Studies, Bacteriology. Write 
for Price List 
SCIENTIFIC ASSOCIATES 


3755 Forest Park Avenue 
St. Louis 8 Mo. JE. 1-5922 


or, if you have not 


Chicago, Il. 


Member American Council! of Independent Laboratories 
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Our natura] 


ple Extract 
or Imitation 
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Norda reflects 
the best for you 
at Christmas time 
and throughout the 
New Year 
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